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The diamatic chmcal pictiue of piogiessiNe ulceiation and 
tissue desti uction of the nose and palate, until the whole face 
may liaAe been eaten a^^ay, has been of gieat inteiest and 
study since it nas fii-st desciibed b\ McBiide m 1896 The 
seemingl.v lelentless couise of the desti uction, in spite of all 
theiapeutic attempts, ]ea\es a piofoundly unpleasant and 
helpless impiession found in fe%\ othei conditions 

At fust consideied laie, nioie cases have been lepoited 
as the condition has become lecogmzed with gieatei fieqiiency 
Subsequent obsei\eis Iia\e added to the \aiiety of nonien- 
clatuie as ireJl Jt would seem that aiiiving at an absolutely 
unifoim name n ould not be as inipoi tant as establishing evact 
ciiteiia nhich avjII define the disease 

This stiidi n as stimulated by obsei\ation of ovii onn cases 
of lethal midlme gianuloma and those of colleagues and in¬ 
stitutions 111 oui aiea In addition, we leiiewed the case 
histones iindei this heading at the Los Angeles County Hos¬ 
pital since the inception of this institution’s disease classifi¬ 
cation sj'stem We believe that too often a fatalistic attitude 
lias been adopted because of the discoui aging piognosis pie- 
sented by this disease in the past This has been lesponsible 
foi paialysis of action, and has seived to oveilook othei con- 
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Ttrnofh^ , be masking as lethal mideline gianuloma, 

and \\heie a\li\‘iable specific therap\ could be life saMiig 

Fiom the e\idence a\ailable which will be piesented, it is 
doubtful whethei lethal midline gianuloma has the patho¬ 
logical chaiacteiistics of a pathognomonic disease The ques¬ 
tion, then, ma\ be logically posed whethei it should con¬ 
tinue to be legaided as a pathological entiti It is oui pui- 
pose to ie\icw the salient featuies of this condition and to 
appiaise ciiticalh the pathogenesis and pathological diagnosis 
in the light of cm lent concepts in the liteiatuie and of oui 
peisonal expeiience 

Ilistoiically, the fust case of piogiessne ulceiation of the 
nose which ended fatalh was lecoidcd by Petei McBiide' in 
189G in the P)occcchnqs of the Lai ijnqoloqical Society of Lon¬ 
don, undei the title, “Case of Rapid Desti action of the Nose 
and Face” No fuithei lepoits appealed in the liteiatuie 
until 1921 when Woods lepoited two cases undei the name 
of “malignant gianuloma of the nose” A small numbei of 
othoi cases followed in the English liteiatuie, notably by 
^IcAithui undei the same title, and in the Fiench liteiatuie 
in 1929 undei the name of “sacio-lupiis peinio,” by Chateliei ■* 
In 1933 theie appealed a compiehensiye papei on the subject 
b\ Stew ait,-' to which lefeience is made by most of the suc¬ 
ceeding authois 111 the field He called it “piogiessive lethal 
giamilomatous ulceiation of the nose” Williams,in his gk- 
cellent stiuh of piesent Mews on the subject, teimed it “lethal 
giamilomatous ulceiation of the midline facial tissues” 

Othei teinis applied to this entity include “gianulomatous 
ulcei of the nose and face” (Hoo\ei') , “chionic gianulomat¬ 
ous ulcei of the nose of unknown cause” (IsbelF) , “chionic 
infectious gianuloma of the nose” (Lieile”') , “osteomyelitis 
necioticans” (Rasmussen’^) , “gangieiioiis osteomyelitis of 
the paiaiiasal sinuses (Lew^”) , and “mutilating gianuloma” 
b\ Wood'* which, incidentalh, was the fust Ameiican case 
lepoited 

Teims such as osteom>elitic oi malignant leticulosis, mesen- 
clnoma and othei s, which lefci to specific inflammatoiv oi 
neoplastic conditions should, it would seejr' bottei be left out, 
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Since this disease does not come undci anj piesently known 
clinical entity oi etiology’. Foi the puipose of this study we 
shall lefei to this condition as “Lethal Midline Gianuloma ” 

The most Mvid and edifying clinical desciiption of the 
couise of this disease is that giien bv Stew ait-' He divided 
the symptomatology and pathological piogiossion of the dis¬ 
ease into tluee stages He called the fust, the piodiomal 
stage, the second, the stage of actne disease, and the thud, 
the teiminal stage 

The piodiomal stage is chaiacteiized b\ inteimittent nasal 
obsti action often accompanied by wateii oi seiosanguinous 
ihinoiihea Occasionalh, howeiei, the disease may be in¬ 
itiated by the appeal ance of a supeificial ulceiation in the 
nasal lestibiile, nasal septum, oi soft palate In some patients, 
a histoij of pie-existing infection of the paianasal sinuses 
can be obtained Suigical pioceduies in the nose usually 
conclude unfoitunateh A peifoiation of the septum and 
delayed healing may be anticipated following a submucous 
lesection This stage may exist fiom se\eial weeks to se\eial 
yeais 

In the second “peiiod of active disease,” the peisistent nasal 
obstiuction becomes aggiavated and is accompanied by a 
moie pi of use and maladoious puiulent oi seiosanguinous dis- 
cliaige It is usually of fiom 10 to IS months’ duiation and is 
the stage when actne theiapy is impelatne befoie excessne 
destiuction of tissue takes place The chaiacteiistic featuie 
of this stage is the appeal ance of a giav neciotic patch on 
the nasal septum, tiiibinate, flooi of the nose oi palate This 
bleaks dow'ii lapidly and a shallow ulcei appeals The ulceia¬ 
tion spieads piogiessnely fiom the loof of the mouth oi 
palate to the nasophaiynx and nose, and fiom the inside of 
the nose eiodes outside to the face 

Eaily in the inyohement of the facial tissues, the nose and 
paianasal stiuctuies become indiiiated and swollen As the 
lesion pi ogiesses, the palatal, nasal and nialai bones, togethei 
with the contiguous soft tissues, undeigo neciosis and seques- 
tiation Abscesses may develop in the soft tissues, but theie 
is no evidence of seveie sepsis The tempeiatiiie is iiiegulai, 
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being noimal oi slightlj elveated, and the leukocyte count maj 
be noiinal, slighth ele\ated, oi even show a leukopenia 

AgianulocN tosis has ne\ei been found, and septicemia, as 
indicated bv blood cultuie, is unifoimlv absent The most 
sti iking obsei\ation of this second phase is that despite the 
appaleut gia\ity of the destiuctive lesion, the patient presents 
an impiession of vell-being evcept foi \aiving degiess of 
weakness and lassitude 

In the thud, oi teiminal stage, the piominent features are 
the obvious exhaustion of the patient and the extreme mutila¬ 
tion of the achancing lesions The eyelids are swollen and a 
purulent discharge exudes from between the lids Numerous 
aieas of spelling and sloughing appear over the lacrimal sac, 
cheeks and external nose The destruction may be extreme 
in some cases, vith the loss of the cential portion of the face 
and dc\elopment of a large central aperture through which 
the roof of the nose and nasopharynx may be visible The 
nasal septum, luibinales and lateral walls of the nose may 
ha\e boon obliterated, loa^ ing the lateral walls of the maxillary 
sinuses and malar bones exposed The pharjnx and larynx 
ma> be exlensueh necrosed The margins of the gaping 
lesion aie indurated with rolled, heaped-up tissue covered 
with a diit\ blown oi gieenish-brown heavy crust, and exud¬ 
ing a fetid odor of putiofaction Stiangely, the tongue re¬ 
mains unaffected and no destiuction of the basi-sphenoid 
has been lepoited Geneialh, Iheie aie little or no complaints 
of pain At this stage, i ecru rent hemoiihages, due to erosion 
tluough blood \ossels, ma\ cause sudden death Usually, 
howc\ei, the fatalitj icsrilts from exhaustion and inanition 
with accompaining high toiminal tempeiatuies 

DlFEERENTIAL DIAGNOSIS 

Clinicalh, theie is nothing in the gross appearance of these 
lesions which would differentiate them fiom specific infectious 
gianulomatoiic iilceiations oi neoplasms in the same locations 
The icsponsibiliU of the clinician is paiticiilaih impoitant 
in the mattei of a caicfiil diffeiential diagnosis and calls foi 
e\eiw laboiaton aid he can miistei 
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In obseiving a niimbei of these cases, it is appaient that 
the pathologist, as ^\ell as the clinician, must be alerted and 
kept infoimed of the piogiession of the lesion In at least 
one of oui cases, the meie pionouncement of the diagnosis of 
“lethal midline gianuloma” had a tendency to paialjze in¬ 
itiative in seal clung foi actne and effective help It vas 
onh thiough lepeated and diligent examination bv a numbei 
of pathologists that v e \\ eie able to classify the condition moie 
specifically as of neoplastic chaiactei, and theieby institute 
vigoious counteimeasuies The patient is alue todav and has 
been a soiiice of stimulating in\estigation in this pioblem 
(see Case 1) 

Diagnosis of lethal midline gianuloma is made by histoiy, 
clinical findings and, most impoitant, by exclusion of otliei 
diseases causing similai lesions Conditions to be consideied 
and excluded in a diffeiential diagnosis can be listed as 
follov s 

1 Syphilis, 2 Tubeiculosis, 3 Neoplasm, 4 Fungous in¬ 
fections, 5 Bacteiial oi piotozoal infections, 6 Anemia oi 
blood dvsciasias, 7 Diabetic gangiene, 8 Ei\thema multi- 
foime, 9 Pemphigus, 10 Wegenei’s disease, 11 Lepiosv, 
12 Glandeis, 13 Antluax, IJ, Tulaiemia, 15 Ya^\s, 16 
Leishmaniasis, 17 ^Mycosis fungoides, 18 Noma, 1 9 Boeck’s 
saicoid, 20 Rhinoscleioma 

Ulceiation of the nose instantly suggests sjphilis, tubei- 
ciilosis and neoplasm It is ^^ell to lemembei that neoplasm 
may coexist with both tubeiculosis and svphilis X-iay and 
laboiatoiy studies should include cultuies foi tubeicle bacilli, 
and negative findings should be confiimed by animal inocu¬ 
lation Biopsies should be adequate in size and be lepeated 
without hesitation if the diagnosis is in doubt 

Othei conditions causing tissue changes chaiacteiized bv 
gianulomata and local tissue destiuction would include fung¬ 
ous infections (paiticulaily actinomycosis, coccidiomycosis 
and histoplasmosis), Boeck’s saicoid, lepiosy, glandeis, chionic 
tulaieniia, antluax, ihinoscleioma and yaws 

Biopsies and cultuies foi the fungi, aeiobic and aneiobic 
bacteiia, and seiological tests foi typhoid, tulaieniia and un- 
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(liilant fG\Gi slioukl be doiiG Biopsies fiom Gailv Igsioiis aiG 
nio^'t ie\Gaiing in histoplasmosis and scleioma ' 

Foibus" slatod that Gtiologic diagnosis of inflammatoiN 
gianuloinatons disease piesents \ei\ gieat difficultj in spite 
of the fact tliat specific sensitization of the skin is a chaiac- 
teiistic featiiie of some of the gianulomatous infectious dis¬ 
eases Piominent among this gioup aie tubeicluosis, biucel- 
losis, tuleiemia, Uplioid fevei, coccidioidonn cosis, veneieal 
hmphogianuloma and histoplasmosis The pioduction of so- 
called sensiti/ing antibod\ mav be a featuie of gianulomatous 
inflammation, ^et a t\pical gianiiloma may occiu ^\lthout 
demonstiable antibodies It is of inteiest that othei foims 
of immune bodies may also be piesent in these infections and 
aie of \alue in the laboiaton tests foi diffeientiation Com¬ 
plement-fixing antibodies appeal in significant quantities in 
s\philis, coccidioidonn COSIS and some of the paiasitic gianu- 
lomatous infections Opsonins, agglutinins, and piecipitins 
appeal in biucellosis and tvphoid fevei Mmusis and Leish¬ 
maniasis, although laie, aie the two impoitant paiasitic dis¬ 
eases to be considoied MMasis can be leadilv luled out b\ 
caieful inspection Naso-oial Leishmaniasis may be difficult 
to exclude completeh because, in the late stages, the Leish- 
mania ma\ be scant oi absent' It has been lepoited that in 
some tiopical aieas this paiasitc can pioduce eaih destiuction 
of the na'^al septum and neciosis of the alae nasi just as it 
occiiis in s\philis. \aws, Iepios\ and lethal midline gianu- 
loma 

In anemia, agianuloc\tosis oi leukemia, ulceiations about 
the nose and face can be diffeientiated fiom those due to 
lethal midline gianuloma In the blood pictuies and natuial 
histones of the diseases The blood pictuie in lethal midline 
gianuloma will show the white cells m an appioximate noimal 
piopoition with no moi phological changes 

Pemphigus mav manifest itself fust m the nose and pliai vn- 
geal mucosa in the foim of \esicles, ncciotic aieas and ulceia¬ 
tions The Macht-Pell jilutotoxin test will be of diagnostic 
aid in suspected cases ' 

Diabetic gaiigioiie usualh attacks the extiemities, but ma\ 
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iii\ol\6 tliG face Theie should be little oi no difficult\ iii de- 
tei mining the distiubed sugai metabolism and its associated 
\asculai changes causing the gangiene 

Gangosa (ihinophaiyngitis mutilans) is found in subtiop- 
ical countiies and mostly affects natnes The disease staits 
as a supeificial ulcei on the posteiioi phaivnx. ov palate chai- 
acteiized by a diit\ blo^\n scab Destiuction of the nose and 
palate may take place " Except foi the piognosis, ^^hlch is 
laielv fatal, and geogiaphic aiea fiom \\hich the patient 
comes, theie is little to diffeientiate this lesion fiom the lethal 
midline gianuloma t\pe'' 

In eiythema miiltifoime, the common papiilai lesion is 
chaiacteiistic nheii it foims the “ms” lesion by peiipheial 
extension and cential dealing The histologic appealance is 
of value' ’ 

Another nonspecific gianulomatous nasal lesion associated 
with polyaiteiitis nodosa, oi othei collagen disease changes m 
the aiteiial system and kidne>s, was desciibed bv Wegenei’’' 
in 1939 Since then, a numbei of accounts haie appealed in 
the liteiatuie desciibmg gianulomata which, while not so 
locally destiuctne as the lethal midhne type, neveitheless 
proceed to a fatal issue Death is usualh due to anemia, and 
postmoitem examination leieals changes in the spleen, kidney 
and othei oigaiis suggestive of pohaiteiitis nodosa 

PATHOGENESIS RELATING TO ALLERGIC TISSUE REACTION 

An impoitant concept in the development of gianuloma is 
the lole that the allergic state or local tissue immiiniU plaNS 
in its pioduction Consideration of the implications of 
anephylactic inflammation may cast a new light on the basic 
pathological changes and, therefore, ultimatelv the treatment 
of lethal midline granuloma Most of the recent work in the 
fundamental nature of granuloma formation and tissue de¬ 
struction has follow'ed in the path of immunological or stress 
effects on tissue changes 

An interesting chain of eMdence can be collected from the 
literatuie relating the pathogenesis of lethal midline gianii- 
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diil.int fe\ci should be done Biopsies fioni eall^ lesions me 
most uncalinjr in histoplasmosis and scleioma ’ 

Foibus’' stated that etioloRfic diagnosis oi inflannnaloi \ 
giamilomatous disease piesonts \eiv gieat difficultv in spite 
ol the fact that specific sensiti/ation of the skin is a chmac- 
teiistic featuie of some of the pianuloinatoiis infectious dis¬ 
eases Pioniinent among this gioup aie tubeicluosis, biucel- 
losis, tuleiemia, Uphold fe\ei, coccKlioidom\cosis, veneieal 
h mphogianuloma and histoplasmosis The pioduction of so- 
called sonsiti7ing antibodi max be a featuie of gianulomatous 
inflammation, xet a txpical gianuloma max occui xxithout 
demonstiablc antibodies It is of inteiest that othei foims 
of immune bodies max' also be piesent in those infections and 
<110 of xalue in tlie hiboiatoix tests foi diffeientiation Com¬ 
plement-fixing antibodies appeal in significant quantities in 
sxphilis, coccidioidomxcosis and some of the paiasitic gianu- 
loniatous infections Opsonins, agglutinins, and piecipitins 
appeal in biucellosis and Uphold fevei Mxiasis and Leish¬ 
maniasis. allhough laie, aie the Uxo impoitant paiasitic dis¬ 
eases to be consideied I\rxi.asis can be icadilx' luled out bx 
caieful inspection Naso-oial Leishmaniasis max' be difficult 
to exclude comploteix because, in the late stages, the Leish- 
mania max be scant oi absent' It has been lepoited that in 
some tiopical .ueas this paiasite can piodiice eailx desti uction 
of the nasal septum and ncciosis of the tilae nasi just as it 
OCCUIs in sxphilis, xaxxs, lepiosx <and lethal niidline gianu- 
lonia 

In .ineniia, agiamilocx tosis oi leukeinia, ulceiations about 
the nose and face can be diffeieiitiated fioni those duo to 
lethal niidline gianuloma bx the blood pictiiies and natuial 
histones of the diseases The blood pictuic in lethal niidline 
gianuloma xxill shoxx the xx lute cells in an appioxini,ate noinial 
piopoition xxith no nun jihological changes 

Pemphigus max manifest itself fust in the nose and phaixn- 
goal mucos.i in the foini ol xesicles, neciotic aioas and ulcei.a- 
tions The M.icht-Pell phxtotoxin test xxill be of diagnostic 
aid in suspected cases 

Di.ibetic g.mgieiu iisii dlx att.icks the extiemities, but max 
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lelationship of tissue changes m immunological leactions, and 
ho\\ it connects ^vitli the pioblem of idiopathic gianulomatous 
ulceration undei discussion 

The concept of tissue immunity has been extended and de- 
1 eloped by Kahnr’ nho has, in paiticiilai, called attention to 
the defensive piopeities of the skin and subcutaneous tissue 
When an antigenic agent is injected into the skin of an im¬ 
munized mduidual, it is anchoied locally and is cucumsciibed 
by an inflamniatoiy leaction Kahn"' found that anchoiing 
of micio-oiganisms and othei antigenic pioteins, nhethei 
coming fiom milk, seium, oi pollens, is the outstanding de¬ 
fense in the immune state The nidespiead pievalence of 
micio-oiganisms nheievei life exists, and then constant con¬ 
tact with the suiface tissues of animals, ha\e pioduced the 
localizing mechanisms which aim ultimateh not only to pie- 
vent invasion of the body, but also to destioy them locally in 
the aiea in w Inch they happen to gam entiance Tissue neci o- 
sis in pie-existing inflammatoiy tissue-antigen leactions was 
found to be a common immunologic phenomenon bj Kahn He 
pointed out that it has been seen clinically in infection w hen 
the wall w'hich has kept micio-oiganisnis localized in a given 
focus bleaks dowm, lesulting in then escape into the blood 
stieam with a flaiing up and neciosis in othei pie-existing 
foci w’heie the cells liaie become hj-pennimunized 

Kahn-^ piesented a hypothesis which fits the findings in a 
lethal gianulomatous ulceiation in the midlme tissues of the 
face He stated that thiough pievious infections these natui- 
ally leactive tissues might haie become hypei immunized oi 
might still lemain nontoxic antigen Tissue neciosis might 
then ensue fiom any specific oi nonspecific nontoxic antigen 
ciiculating in the blood, possibly even fiom absoiption of 
“anaphylactogens” thiough the intestinal wmll Lethal gianu- 
lomatous ulceiation of the nose, phaiynx and laijmx appeals 
by piefeience in the midline legion because this is a legion 
made up of laige aieas of skin and subcutaneous tissue in 
juxtaposition w'lth mucous membiane and submucous tissue 
Such tissue has an innate capacitj* to develop hvpei immunitj', 
possibly greater than any othei aiea in the body The bodv 
tends to lespond to imasion by micio-oigamsms which aie 
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loma to localized alleigic tissue leaction It \%as shown by 
Ross'" that an injection of stapln lococciis toxin of vaiying 
dilution into immunized labbits pioduced eithei a suppuiative 
01 gi anulomatous inflammation 

Cannon and Pacheco-" demonstiated that aftei intiadeimal 
injection of lumg staphjlococcus aiueus into noimal animals, 
edema of the subcutis with iiifiltiation oi poh moiphonucleai 
leiikocjtes took place In skin pieviouslj immunized, how- 
ex ei, theie was a hea\\ mfiltiation of lymphocjtes and mono- 
cvtes which became massed aiound a legion of bacteiial con- 
ccntiation ,and subsequently undeiwent neciosis with accom- 
Iiaining hemoiihage and thiombosis of the capillaiies 

Ailhus and Bieton-' demonstiated that if an aiea of skin 
IS scnsiti/ed and antigen is then miccted into the aiea, a 
p.ilhologic pictuie smiilai to that pioduced m gianuloma will 
lesult Geilach ' m addition, desciibed neciosis of the aiteii- 
olc's at the site of the Aithus phenomenon Aikin"" demon- 
stiated the similaiitx m tissue leaction between peiiaiteiitis 
nodosa and gianuloma, showing that the loiniei undeiwent 
the same neciotic \asculai leactioii m somewhat laigei vessels 
that caused the Aithus phenomenon when it mxolved capil- 
lai les 

Opie - obseixed that foieign piotem injected m immunized 
animals became fixed at the site of injection, and it was in the 
mmiuni/ed aiea that “anaplnlactic” inflammation occuiied 
This anaplnlactic inflammation histologically appealed indis¬ 
tinguishable fioni that seen m giamilomatoiis inflammation 
Finalh, \\ egenei ' lepoited a senes of cases with pathological 
studies, wheie he found pciiaitei itis nodosa to be a common 
finding m patients with lethal midlme gianulomatous ulceia- 
tion He felt that the condition causing the giaiiiilomata and 
that causing the pei lai tei itis nodosa might be the same 

Kahn- ' and his co-woikei-, at the I'nneisitx of Michigan 
line been engaged in oxpeinnental woik on laboiaton ani¬ 
mals, attempting to demonstiato how alleigic tissue leactions 
max lead to the dexelopment of lethal midline gianuloma 
Then woik has gixon us the mo-^t diiect explanation of the 
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fatigue, 01 emotional conflict This effect was piocluced b\ 
stimulation of the adi enoti opic hoi mone of the antei loi pilii' 
itaij, ■\^hlch 111 turn stimulated the pioductiou of hoinioiies 
of the adienal coitex He found c\idcnce that such stimula¬ 
tion caused a lelative adienal coitical msufficiencj It, theic- 
foie, seems leasonable to assume tliat tissue immunity is a 
phase of the geneial adaptation mechanism and that Inpei- 
immuiiity oi bacteiial alleigs occuis m indniduals who have 
a teiidencv touaid lelatne adienal coitical disfunction Un- 
dei this hypothesis, “alleigi” uould ha\e to be defined in the 
1 eiw bi oadest of tei ms 

Wegenei’' concluded that the vasculai gianulomatous and 
leiial changes ueie manifestations of tissue Inpeisensitivitj 
He suggested that these lesions of lethal midline gianuloma 
should not be sepal ated fiom lesions found in disseminated 
lupus eijlhematosis which mav show similai lenal lesions, 
similai aiteiiolai neciosis and sometimes miliaiy gianuloma 

Klinge,^'' m an expeiimental pathologic study of these ic- 
lated conditions desciibed the pathological changes as a swell¬ 
ing of the giound substance of the vessels which aie involved 
in the piocess, with edema, fibiinous degeneiation and swell¬ 
ing of the collagen fibiils of the walls of the vessels Klinge 
believes nonspecific lethal midline gianuloma to be an alleigic 
lesion which pathogenetically is i elated to iheumatic fevei 
as well as to alleigic \asculai lesions such as peiiaiteiitis 
nodosa and lupus eij-thematosis 

Weinbeig^® feels that somewhat similai histologic pictuies 
aie seen in oidiomycosis, glandeis, tulaiemia, lepiosy, ihino- 
scleioma, blastomycosis and spoiotiichosis, and effoit must 
be made to lule out these oiganisms as causative agents He 
also consideied the possibility that a viius might be the 
causative agent, but stated that of the viiuses, only that of 
veneieal bmiphogianulomata pioduces a micioscopic pictiue 
w'hich is similai He believes that if these oiganisms aie 
eliminated insofai as possible, peiiaiteiitis nodosa should be 
consideied in the diagnosis He piesents evidence that lethal 
midline gianuloma is an instance of localized hvpeiimmunity 
lesulting in an Arthiis-like leaction of the involved tissue 
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moajroi piodiicois of to\in pinicipalh b\ two ‘‘steieot\ped” 
mccliani'-nis, suppuiatne and gianuloniatous inflammation 
In the fiibt, tile piominent lespondmg: ceil is tlie polMiioiplio- 
micleai leukoute. in tlie second, llie cells of the leticulo- 
ciidotlielial s\stem, especiallv the plasma cells and macio- 
phapes as local imnninit\ de\elops" In h\ pei immiiniU 
states, theie is an associated “capillaiv and hmphatic block¬ 
ade” mill the foimation of cential neciosis caused by cuttmp 
off the blood siijiplv This is essentialh the Aithiis phenome¬ 
non Associated y ith the piodiiction of cential neciosis is 
the jnoduction of aieas of panaiteiitis in some of the smallei 
and laipoi aiteiioles This is essentially pei laitei itis nodosa 
It IS piesumed that the same mechanism noikinp m diffeient 
si/ed \esscls jnodiices both phenomena It has been stated 
that idiopathic pianulomatous ulceiation and pci lai lei itis 
nodosa topelhei nith iheumatoid aithiitis, Lehman-Sacks 
sindiome, lupus ei\thematosis and othei lelated conditions, 
aie instances of \asculai “alleipi 

IVIonkiii- found that damaged tissue cells lelease a sub¬ 
stance, neciosin, associated yith Gamma globulin, that is 
callable of piodticiiig the cential neciosis nliich Kahn did not 
exiilain adequateh 

Although the concept of tissue immunity, as outlined by 
Kahn,= is not accepted b\ all immunologists, its deyelopment 
appeals to ha\e been made along logical lines of immunity vei- 
siis h\ pel seiisitn it\ oi alleig\ In addition, it has fuinished 
a piactical woiking lupothesis foi futiiie leseaich Boycl,- 
in discussing immunitc \eisus In peiseiisitu it\, lecognizes 
that "almost am kind of bode coll can inoduce some antiboch 
foi local coiiconti ation ” Accoiding to Landsteineifindings 
nhich suggest the possibiht\ of local antibodc foimation in 
infected sites ha\o been piesented b\ Osteikoc and Andeison, 
Taplcn and «issociates Sacks. Siegel and as'-ociates, as yell as 
C.innon and associates Williams states that fiom the ciey- 
point of ])h\logen\. Kahn’s Inpothesis seems highh piobable 

Sehe ‘ jnesented e\idencc to indicate that pei lai toi itis 
nodo'-a and i elated collagen diseases yould also lie pioduced 
bv exposing an animal to such damaging stimuli .is cold. 
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well as neciotizing aiteiiohtis and glomeiulonephntis, wheie 
the cause may be local tissue sensitivity ” 

Hoo\er stated that a typical pathological pictuie \\ould 
show “ the boidei of the lesion an amoiphous mass of 
neciosis, beneath which theie is an infiltiation by mflamma- 
toiy cells, chiefh hmphocjtes and maciopliages with occa¬ 
sional plasma cells A few polvmoi phonucleai leukoc\tes aie 
also piesent The laige \essels show a definite peiivasculai 
cuff of Ivmphocvtes and maciophages with degeneiation of 
the aiteiial wall in some cases ” 

McCait^= found that aftei the initial piolifeiation of fibio- 
blasts, “the polvmoiph aggiegates disappeaied and with the 
de\elopment of collagen, the (lethal midline gianuloma) lesion 
lesembled nonspecific gianulation tissue, but beha\ed \eiy 
diffeientlv because it was in\asi\e When the gianulation 
tissue leached a medium sized aiieiiole, it infiltiated all coats 
without destioying them When the gianulation tissue had 
matuied and become fibious, a gieatly thickened ai’teiial 
wall lesulted ” 

It IS evident that \aiious pathologists, in piesenting patho¬ 
logical desciiptions of lethal midline gianuloma, follow es¬ 
sentially the geneial pictuie of nonspecific inflammatoiy 
gianulation tissue, shownng no pathognomonic featuies Be¬ 
cause of this lack of lecognizable chaiacteiistics manv lesions 
aie giouped under tills teim which fuithei study would yield 
moie definite diagnoses 

Piodda and Guenzi’’^ leview^ed the histological pictuie of 
seieial lepoited lethal midline gianuloma cases, paiticulailv 
in the Geiman, Fiench and Italian hteiatuie, and felt able 
to establish the diagnosis of malignant tumoi of the leticulo- 
endothelial system in these cases They state that the histo¬ 
logical stiuctmes lesemble \aiioiis foims of saicoma oi one 
of the lymphomas Some of the neoplastic diseases suggested 
aie Hodgkin’s saicoma, leticulum cell saicoma, mycosis fun- 
goides, lymphoepithelioma, and Kaposi’s saicoma DeFaiia 
and his co-wmikeis^=’ lepoited tliiee cases pieviously consid- 
eied lethal midline gianuloma wrhicli they weie able to estab¬ 
lish as leticiilosaicomata The neoplastic tissue may piesent 
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The patliologv of the lethal midline gianuloma does not have 
a specific chaiactei which would definitely diffeientiate it 
as a pathognomonic entitv Pathologists aie cautious in le- 
poiting sections taken fiom lethal midline gianulomas as 
being “not Upical” oi diagnostic of this oi that condition, 
qualifiing tlieii impiessions by admitting that then diag¬ 
noses, which lange fiom gianuloma, specific oi nonspecific, 
to neoplasms, ai e atj pical 

The cells of the leticulo-endothelial system undeigo suc- 
cessue moi phological changes m gianulomatous inflammation 
These follow in oidei piolifeiation, degeneiation, death and 
dissolution, phagocvtosis, mobilization and antibody pioduc- 
tion The piolifeiative leaction is at times so enoimous that 
the lesions often appeal as tumois This is thought to be 
lesponsible foi the teim “gianuloma,” intioduced w’hen the 
distinction between Inpeiplasia and neoplasia was not so 
shaiph diawii as it is today The abundant cells in the pio- 
lifeiatno phase e\entualh disappeai unless the inflammatoiv 
leactioii IS ineffective and the patient dies Thus, neciosis 
of the loacting cells is chaiacteiistic of gianulomatous in¬ 
flammation " 

Pathological sections of lethal midline gianuloma aie gen- 
ciall\ desciibed as showing bioad zones of neciosis Viable 
ti^-sue, wheie piesent, is noticeably infiltiated by lymphocytes, 
plasma cells, some iieutiophiles and eosmophiles, and with 
liequent hislioc\tes The lattei appeal to foim vaiiable 
si/ed accumulations without the appealance of typical tubei- 
cles IIistiocNtes and fibioblasts maigmatc zones of neciosis 
Occasional mitoses aie piesent, geneialK in histioc\tic cells 
As a lule giant cells of foieign bod\ oi Langhans tjpes aie 
laieh o\idont Xeciosis is of mfaict and coagulation types 

Do\d desciibes the micioscopic appeaiance as “gianu- 
lomatous in t\po with epithohoid cells, giant cells and Ivmpho- 
cites, liiit the most stiiking fcatuie is the intense neciosis 
lescmbling that of an infaict and possilih due to a maiked 
degiee of obhteiating arleiilis which accompanies the condi¬ 
tion Siniilai lesions aie sometimes found in the Msceia as 
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Such ulceiatmg caiciuonias, leaving onh small tiaces of 
intact tiimoi, aie uell known in the skin, ulieie they ha^e 
been mistaken foi svphilis oi othei chionic gianulomas, in 
the stomach, Aiheie thej aie mistaken foi benign peptic 
ulceis 

In studjing and leMcwiiig the \aiious neoplasms vliich 
mai be masked b\ the lethal midlinc gianuloma of the nose 
and face, the most hkeli t\pes Mould include hmplioepithe- 
homa, Hodgkin’s disease, mjcosis fungoides, and leticulosai- 
coma All but lymphoepithelioma of the nasophaiyiiK offei 
valid objections m ansM-eiing all i equii emeiiis and fitting 
the clinical pictuie most consistently 

Lvmphoepithelioma^' is the chief chaiacteiistic tumoi of 
the nasophaiynx in the youngei and middle age gioup The 
histologic stiuctuie,^'’ ivith its component of lymphociTes, 
easilv lends itself to inteipietation as an inflammatoiy gianii- 
latomous lesion M’hen theie aie onlj small, distoited and 
paitiallv neciotic lemnants It is composed of a netn’oik of 
undiffeientiated squamous cells, and m tlie meshes of this 
netnmik aie lymphocytes The tMO elements aie ahvajs inti¬ 
mately 1 elated The neoplasm is geneiallv of lapid gioM’ing 
natuie and such tumoi s, as has been stated, tend to neciotize 
leadily These tumois aie also ladiolabile so that model ate 
amounts of ladiation theiapy may suppiess the neoplasm 
tempoiaiilv ivith accentuation of the neciosis and inflamma¬ 
toiy base 

One IS impiessed, theiefoie, M’lth the fact that Ivmpho- 
epithelioma of the nasophaijmx, Mith its chaiatceiistic loca¬ 
tion, consistent age giouping, and histologic stiuctuie, most 
closelj'' lesembles the neciotic ulceiation seen in the lethal 
midhne gianuloma of the nose and face The tumoi is found 
in stiuctiiies Mdiich aie anatomically and embiyologically le- 
lated^*’^” Beyond the nasal and phaivngeal legions, it is 
found also in the tonsil, otliei poitions of the hvpophaijmx, 
and base of the tongue, i e . ndiei e lymphoepithelioma tissue 
noimally exists It is also the chief chaiacteiistic tumoi of 
the thjTnus, anothei lymphoepithelial oigan Accoiding to 
Aiey,=° the histogenesis of these stiuctuies fioni the second, 
thud and fouith gill clefts ielates them 
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.1 “i)oI\nioipliic stiuctuie with niflammaton-like cells such as 
l\mphoc\tic. monoc\tic .\nd plasma cells conspicuous in the 
tiiinoi ” The\ slate that the matii\ cell is the “uncliffeienti- 
atod mesenclninal cell (]\Ia\imoi\. oi the dediffeientiated 
macio])ha<ric cell” which thev lound thiouph vital staining' 
(Oiii Aniei lean pathologists would piobabh call this a leticu- 
luin cell) Thev quoted othei ie])oiled cases of lethal mid- 
line gianuloma which wei'' subsequenth shown to be malig¬ 
nant piocesses (Piquet, 'Teiiatal, Piiodda and Gueiui") 
Piquet thinks that these tumois ma^ onginate as a leticulosis 
of the histiomonoc\ tic t\ pe, but theie aie also mixed epithelial 
and gangienous foims 

The impio\einent oi cine of lethal midline gianulomas 
with ladiation theiapv in canceicidal doses would suppoit the 
neoplastic oiigin of inanv of the lesions lepoited Teiiacal " 
collected eight cases fiom the hteiatine, of which six weie 
cuicd and two impiovcd Good lesults following canceicidal 
ladiotheiapc weie also pointed out bv Vilanova,'" Causse," 
Ellis' in two cases, Howell,'" and Alajmo " 

TUMOnS MASKING AS LETHAL MIDLINE GRANULOMAS 

The ulceiatue ncciotic lesion appealing as so-called lethal 
midline gianuloma ina\ effectneh mask a neoplastic piocess, 
as has been shown nbo\e (Piiodda and Guen/i,"' DeFaiia,’’ 
Teiiacal ) This is not stiange, because hmphoepithelial 
tuniois in this location glow so quicklv becond then available 
lilood sn])pl^ that neciosis and ulceiation lakes place leadily " 
Because of then location in the nose and tin oat, secondaiv 
infection is inecitable Tliose factois combine to pioduce a 
ncciotic base with a laige niflammaton component in wdiicli 
oiiK small ic-'idues oi fiagmeiits of tumoi can be found The 
lesult IS that these small aggiegates of neoplastic tissue, ob- 
scuied b\ aieas of neciosis and inflammatoiv cell infiltiation, 
.lie easih missed oi misiiiteipieted in landom biopsies This 
IS illustiated in Case 1 of oui senes, in which the biops\ was 
1 epni ted as nonspecific inflammatoi \ gianulation tissue Sub- 
scxiueiit liiopsies, .iftei the snpei imposed niflammaton nifil- 
tiation sulisided following Coitisonc theiapc, established the 
lesion as of iieoiil.istic oi igin 
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lepoits and diagnoses of our time aie leMened, similai le- 
evaliiations Mill be made and moie specific diseases will bo 
recognized It is (jiute piobable that lethal midline gianii- 
loma will then, wnth scientific ceitamtv, be laid finall.\ to lest 

CASE REPORTS 

Ca<n 1 A white man 'll \e.iis of ige wn"; fust seen in conswRation 
Sept 17, Ih^l because of stuffiness in the left siiic of the nose ain\ soic 



Pie: 1 (Ctsc H—I ror-i i'-'ion ol tU'-liuilion of p iluti luul po-Uiior 
pbaiMi^oal wall 


till oat of about si\ inontlis cUiiation lie had lost about ten pounds in 
weight in the pieceding two months and telt iiicieasing fatigue at woik 
The past histon leiealed that he had a tonsillectonn thiee loais pieiious- 
1' and while in the Aimi si\ leais befoie, he had been hospitalized foi 
an iniohement of the nose and tin oat The peisoiial and familial 
histones weie not contiibutoii 

Examination lexealed a thin afebiile noimal appealing male in no 
distiess other than that incident to the nose A fiiin gianulation was 
seen on the left infeiioi tiubinate obsUiicting the nose and niodeiate 
edema of the soft palate was noted The posteiioi pliaiMix behind the 
soft palate was led, modelateli swollen and coxeied with a tliich giax, 
piiiiilent Cl list, theie was no adenopathi 

The blood count showed no anemia and a ielati\el\ noimal distnbu 
tioii ot white cells The Kolniei and Kline tests weie negatne loi 
siphilis Snieais and cultuies of the puiulent exudate in tlie tin oat 
and nose weie lepoited to contain staph'lococcus auiciis pneumococcus 
and stieptococciis henioh ticus but weie negatne loi acid fast bacilli 
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It ^\ould seem logical, then, that the iMiiphoepithelial stiuc- 
tuies, and the tumois deined fiom them, deseive to be le- 
gaided sepaiatel} as an entity, and to be diffeientiated fiom 
tlio hmpliomas on the one hand (Gottfiiedson -). Rnd fiom the 
non-keiatini7ing squamous cell caicinomas (foimeili called 
‘tiansitional cell caicinomas”) on the othei (Ewing, " Quick 
and Cutlei, ' \\ illis ') The Einopean wiiteis have long made 
this distinction, in the Oiient, the tumoi is well known be¬ 
cause it IS lathei common (Mekis ) , and the concept has 
giadually been adopted m England and the United States 
Tiottei, ' in 1911, desciibed cleaily the chaiacteiistics of this 
tumoi, and in 1921 Schmmke and Regaud” aptly named it 
hmphoepithelioma, a teim which has lemained in use Ca- 
pell, ■ Hai\e\ ' et al, Willis ' and otheis have desciibed its 
essential featuies 

The gloat \aiiot\ of opinions, langing fiom gianulomatous 
mflammation of an unusual t\pe to atcpical neoplastic dis¬ 
ease, illustiates the lack of pathological confoimity and points 
to the hotelogenous chaiactei which the teim lethal midline 
gianuloma embodies Inci easing aw aieness of specific causes, 
and leluctaiice in accepting the diagnosis of lethal midline 
gianuloma except as a con\enient tentative woiking diag¬ 
nosis, will deciease the numbei of cases acceptable as idio¬ 
pathic Thus, in ie\lowing oldei lepoits, such destiuctive 
facial giamilomas considoied idiopathic at the time of then 
publication, seem to lie attiibutable, in tiie light of piesent 
knowledge, to moio specific causes Foid\ce’ lepoited a 
“case of iindotei mined tiopical ulcei” in a natue of Cential 
Ameiica which stiongh suggests the possibility of Ameiican 
Leishmaniasis A case of IIeni\ Macnaughton Jones'^ was 
considcicd 1)\ the discussants as factitial, and the authoi had, 
himself, entei tamed that possibilih Similaih, Naboiio’s 
lepoit of an n-\eai-old giil whose condition was cuied in 1 1 
da\s b\ the oial administiation of extiact of the common 
aldei ma\ Iia\e lieen factitial Occasional!}, othei laie oc- 
ciiiienccs nia\ lead to somewhat similai clinical pictuies, as 
in the case of a foieign bod\ gianuloma of the nose due to 
gaure left follov ing an injiM\ (PeaiIman'-) 

It IS, of couise quite likeh that in futuie \eais when case 
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on the phaiMix, and a siniilai necroUc slough was noted oter the left 
infenoi turbinate of the nose 

On Oct 25, 1951 Coitisone was begun with 200 mg daih and was 
gradualU decieased to a maintenance lc^eI of 100 mg dail' Inipiotc- 
ment was noted the next da' and continued until the gn' sloiign dis 
appeared and the ulceiated boideis began to show healing The patient’s 
general health impiO'ed and Ins mental attitude indicated more optimism 

Ahiops' specimen taken No' G, 1051, was lepoited that with subsidence 
of the inflamniator' cells, the piincipal cell iii'ohed had a nioie cpitlic 
homatous appealaiicc and fiequentl' exhibited laige nuclei and occasional 
mitotic figuies Consultatne opinion now fa'Oied a diagnosis of hniplio 
epithelioma The tissue was extcnsi'ol' necrotic and abundant hniplio 
C'tes obscured the epithelial fianiewoiK making diagnosis difficult 

Aftei inipio'ement lasting almost tliiee months, the palatal ind nasal 
ulceration and necrosis again becinie c'ldont 'I he process became 
rapidl' destiucti'e and another biops' was iierfoimed A diagnosis of 
at'pical I'mphoepithelioma was made and was confirmed In still an 
other biops', as I'mphoepithelioma 

In 'lew of the deteilorating condition and niassne destiuction, cancel 
cidal radiation therap' was started through an intiaoial cone measuring 
3 3 cm m diameter, a right and left lateial nasophar'iigeal poit nieasui 
mg 10 cm in diameter and a right and left antral poit nieasuiing 5 cm 
in diameter O'ei a period of approximate!' 52 treatment da's, dating 
from Jan 23 1952, to Feb IS, 1952, the patient recei'ed an estimateu 
tumoi dose of -1855 Roentgen units measured to the midline of the palate 
Progress biops' lepoits showed tumor cells undeigoing excellent radiation 
effects and encouiaged radiation tlieiap' to the limits of toleiance He 
was gi'en an additional 1000 Roentgen units measuied in an delnered 
through each antium, diiected towaid the midline until Feb 29, 1952 
There was an initial inciease in the swelling and destiuction, but this 
disappeared after a few da's Aftei this his leaction to the ladiation 
therap' was uneientful and on Apiil 11, 1952 the reaction had com 
pletel' subsided no 'isible e'ldence of lesidual disease was noted al 
though the defect in the palate persisted 

The palatal lesion showed slow but progicssne healing until the gra\ 
crusting and ulceiated edges became smooth and fiee of exudate He 
has been obseiied legularl' since and has lesumed Ins work His last 
'isit to our office foi obsei'ation on No' 8 195C more than fi'e 'eais 
since the onset of the lesion, showed the patient to be in good health 
w ith no 6' idence of recui i ence 

Comment This case illustiates how the undeiJj’ing’ neo¬ 
plastic piocess was masked by neciosis and chionic inflam- 
matoiy cells Coitisone 5vas gi\en to this patient 5 \hen its 
admmistiation was new and its effects still unceitain When 
the diagnosis of neoplasm became appaient with succeeding 
biopsies, it was thought that the Cortisone may have caused 
the metaplasia fiom chionic gianulation tissue We consulted 
vaiious souices, and Di Heniy Williams expiessed the opinion 
that vre might be dealing mth a Kiompeckei epithelioma He 
stated that at the Mayo Clinic, gieat difficulty- was encoun- 
teied at times in diffeientiating this type of tumor fiom a 
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G\iini i itip mocul-ition sulmpciiieiith failed to sliow acid fast bacilli 
Skill to^ls foi coccidioidiii \nd Instoiilasma woie iiepatno A bioiis\ 
‘-pcfiiiiiii fioni the li'tt nasal tuibiiiato A\as icpoitcd as ‘cliionic piaiiii 
loin iioiis iliiiiitis '1 be intliolopisi iiolcd " cbioiiic infkinmiaton 
i< ><tion ill a tissue wlucU is co\eied b% a sloiipli Althouph occasional 
lou!i\ cdls aie seen in the chionic inflaniniatoi} leaclion, the geneial 
pitK'in docs not fit that oidinaiih seen in scleionia Tlieie is no sag 
gcstion of neoplasm in tins tissue Xia\ lepoit indicated Iniieiplastic 
sinusitis ^\lthout bom imoUonieiit llie chest film showed noinial 
findings 
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''how ios piiiiiiiitl I • II lars r aoit mor< < pithi Ilonuitoiiv In tiuniuainr with 
ntlloth fu nr. s 


1 he piiient w IS glMii jx nicilliii intianiusciil.n 1\ ami sulfadia/lne oi ilh 
IS w.ll .IS bultruiii ointnuiit loc ilh The condition did not show am 
iniproMtiHiit \ w(tk liKi ,i giar necioiic aie.a ijipeaied on the soft 
palat. and spread i iimlh until tin cential poi lion of the soft palate 
< j.cluiling the mull was imohed An iilcfi.ated sloughing aie.i de 
'iloixd in tin (ent<i of iln* neciotlc pith \nnllioi biopsi was done to 
imliule the ult. r iti boidei of tin Uslon Ibis was loported as " deeji 
imicinitinn siiiioundid b\ f pitbelloniatoiis oiitci oppings which bee iiisf 
of its an 'ng.nnnt uni ipp< 'ranee is considend to In a pseudo epitln Ho 
III itniis hip'iplesii Ill, pithologist notnl a chronic infl mini itoi \ tell 
infillr itiori with a gr muloni itous blood lessrl jiittiin 

The punnt w is rontimnii on pfiiieillin t.Oo ooo units d.iili stnpto 
ni'ciii in h ■; f.m dosi w is idd<d anil tiii.iimcin w.is suPstituti d for 
til snlf iili inin Tin ib siriirthc ulri mtlon jiiogrisseil until iboiit li ilf 
of tin soft I'llit' w IS ilistroiiil \ gt i\ sioiigliing ultii w ts prisint 
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on the pUni'n\ and a similai necrotic slonph was noted o\ei tlie left 
infenoi tmbinate of the nose 

On Oct 25. 1951 Coitisone was begun with 200 mg dail\ and was 
giadnalU decieased to a maintenance lc\el of 100 mg daiU lmpio\e 
ment was noted the ne\t da\ and continued until the gra\ slougn dis 
appealed and the iilceiated boideis began to show healing The patient’s 
general health impioied and his mental attitude indicated moie optimism 

A biopsi specimen taUen Noi 0, 19">1, was repoited that with subsidence 
of the inflainmatoi 1 colls the piincipal cell iinohed had a nioie epithe 
lioinatous appealance and fieqiientli exhibited huge nuclei and occasional 
mitotic figiiies Consultatne opinion now faioicd a diagnosis of hmpho 
epithelioma The tissue was extensixeh necrotic, and abiindniU hmpho- 
cites obscuied the epithelial fianiewoiK maUing diagnosis difficult 

Aftei inipioiement lasting almost tliiee months the palatal and nasal 
ulceiation and necrosis again became eiidont The process became 
lapidh destructiie and anothei biopsx was peifoimcd A diagnosis of 
at'pical limphoepithelioma was made and was confirmed b\ still an 
othei biopsi, as I'niphoepithelioma 

In Mew of the detei loiating condition and massue destruction, cancel 
cidal ladiation therapi \\as stalled through an intiaoial cone measuring 
3 5 cm in diameter a light and left lateial nasoplianngeal poit measiii 
ing 10 cm 111 diametei and a light and left antial poit nieasuiing 5 cm 
in diametei 0\ei a period of appioximatoU 12 tioatnient thus, dating 
from Jan 25 1952, to Feb IS, 1952, the patient lecened an estimateu 
tiimoi dose of 1855 Roentgen units nieasuied to the midline of the jialatc 
Progress biops' lepoits sliowed tiimoi cells undeigoing excellent ladiation 
effects and encouiaged ladiation tlieiapx to the limits of tolerance He 
was giien an additional 1000 Roentgen units measuied in an delneied 
through each antium, diiected towaid the midline until Feb 29, 1952 
Theie was an initnl inciease in the swelling and destmction, but this 
ilisappeaied after a few dais Aftei this his lenction to the radiation 
theiapi was uneientful and on Apiil 11 1952 the leaction had com 
pleteh subsided no Msible eiideiice of lesidual disease was noted al 
though the defect in the palate peisisted 

The palatal lesion showed slow but piogiessne healing until the giai 
ciusting and ulcerated edges became smooth and fiee of exudate He 
has been obsened legulaili since and has lesumed his work His last 
Msit to oui office foi obseiration on No\ 8 195G moie than fne reals 
since the onset of the lesion, showed the patient to be in good health 
with no eridence of lecuiience 

Comment This case illustiates how the imdeilying neo¬ 
plastic piocess was masked by neciosis and chionic inflam- 
matoi}' cells Coitisone was given to this patient when its 
administiation vas new and its effects still unceitain When 
the diagnosis of neoplasm became appaient with succeeding 
biopsies, it was thought that the Coitisone may have caused 
the metaplasia fiom chionic gianulation tissue We consulted 
vaxious souices, and Di Heniy Williams expiessed the opinion 
that ive might be dealing with a Ki ompeckei epithelioma He 
stated that at the Mayo Clinic, gieat difficulty was encoun- 
teied at times in diffei entiating this type of tumoi fiom a 
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midlino fnanuloma He lecounted a similai lecent expeiience 
dealing \Mtli one of these destiuctive epitheliomas “The 
pathologists \\eie able to decide that it \\as a malignancy 
onh aftei a gieat delav and \eiv c<iiefiil. stud\, because of 
the tiemendous amount of infection piesent in the tumoi ” 
He concluded coiiecth, as events subsequenth pioved, that 
“the Coitisone had the effect of abolishing the inflammatoiv 
leaction and allov cd the malignant natuie of the lesion to 
become moie e\ ident ” 

Ofisj J This 27 \pai old \\lnto wonim was fnst, sppn at tlip Los Aimclcs 
( omit\ Ilospit il oil Doc S I'll'i She coiiiplainod ot iieisistPiil soie tliioat 
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of vi\ \\(.Ks (lui itioii blio li id lifon tifaud 1 )\ Ik i famih jiln small 
with thro It ii 111, itioiis and pi nicillin but had shown no impi o\ oniont 
Hi I past hlstoii iiipihd th it slu had had opiloptlfoini soiruits siiico 
rhildhood Tin f iniillal and piii-onal histoilis woro not poitlnont 
1 111 ri w s no rntit ict with tuboititlosls or coccldioidomscosis 

Phii-ii il I \aitiiti ition on intr\ dlsclosml tho imiont to bo a widl do 
Mloitid thin whiti wonian wlio ippoirid in f,no(l poni ral lio.ilth and w is 
if'brill Tho tih\ iiit fiiidinv,s lonslstod of a sni ill t-i aniiloniatoiis losioii 
with 1 Inn pi! fill Ition oti tin* -^oft p tl iti nr ii tho b.isi of tho innl i 
T hi ’ 1 w IS I niidlini iii i of ijosion of tho hard jialato coitrod hi .i 
tl n n mils pill I Mid iti Ilio lift still ot tho nos. was obstiuctid b\ .i 
Jill swidlip ir. 1 iloni, thi floot and s. ptuin which bird r isih oti slight 
tr uitii ’ 

Uihoraton stiidn s 'howid a blood linio^lobiii ronti titi itioii of 11 S 
(.III jir loo cc lioiMiM.i I rv Ihiari \ t. s ind i,'.On Iinciir\|..s pr r riildi 
niMita'ti, \ ith i imii'iil dlffi n nti il ronni i itio T h. ‘nolonc trst fro 
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Fiff 4 Case 2) —View of maos on left side „f nose at bi^e of septum 



of^the ^nasai^ ca\‘ita '"S opacit\ in\ol\ing left halt 

obstruction the base of the septum causing" de\iation and 
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I'l!- C (Pn*-. 2 )—Pr imilnirntoiiv m i'-« on Mn«iil «pptnm inrt nicf ntliif, 
j'■'ituilom f>n pilTif ‘•ix 01011111*^ nftor onset of IIlnosQ 




•;\plillls tlio coniplrmont fi^Ttion tosts lot coccidloldonncosls and the 
•■orurn ntrlntln ition tost for i\phold parat\phold brucellosis tularemia 
and mid acf,Iutfnin>: all showed net,atl\e results \'o supar or albumin 
w IS present in the urine Rxaniin itlon of the cerebrospinal fluid dls 
close,] no abnormal findinps Tuhereulln coccidloldin histoplasmin and 
Frei skin tests pase nepotlae results No arid fast bacilli were found on 
nasal pal itai and sputtmi ejnoars and cultures of tlie palatal lesion 
slio\r<i c iiiilida aildcans on two occasions but no other funpi wore eaer 
found U< p( ited aeroltle and anaerobic cultures re\caled streptococcus 
alntlans on,] st^p)jx inrorotis albus 

‘tilt ws cisen penicillin 'Ifih non units Intianiuseularh dalls for pro 
Io'i"fd p-riods tip to a total of 2'oriiiOfm units streptomsein 2 Dm 
f'eth latf rtduced to 1 Gm d''ih Intr iinuscularls for .ihout three weeks, 
aureori'ein i m oral!' e\er\ das for one month saturated solution 
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of potassium iodide oialh. 30 to 90 minims daiU in dnided doses foi U\o 
Meeks (because of findings of Candida) and antimoni in the form of 
Fuadin, 5 cc intiamusculail', three times Meekl> foi tliiee Meeks (bo 
cause of simi\aiit% to anaerobic streptococci lesions) 

Theie was no response to anj of the medication The soft and hard 
palates became ulceiated, neciotic and finalh a peifoiation icsulted A 
biops\ specimen taken from the soft palate on Jan 0 1930. Mas diagnosed 
as “granulation tissue—nonspecific ’ A splenic smeai e\aniined foi 
histoplasma capsnlatum shoMCd no organisms Complement fixation 
tests and cultuies for rhinoscleroma ga^e negatne lesults Xra\ e\ 
animation of the nasal bones and sinuses shoMod an op.icitj Inioliiiig 
the left half of the nasal caMt\, Mitli the septum and tip of the lelt nasal 
bone deiiated to the right On a latcr.al Mew of the nasophannx, a 
circular tumefaction m as noted just anterioi to C, and another tumefaction 
bulging in the epipharmx and posterioi choanal region 

Anotlier biopsj specimen Mas obtained March 3, 1950, lesulting in a 
diagnosis of “gianulation tissue Mith oieihing mucous membiane—prob¬ 
ably an infectious gianulonia” In the middle of lune, the destruction of 
the palate extended into the postenor cho.ana nasopharinx and septal 
legion The turbinates Meie sMollen and bled easilj The feiei became 
of septic tipe 1 caching 104° at times ConMilsions, diagnosed as of the 
Jacksonian tipe, became moie freauent and occiiired as often as se\eial 
times a day The patient had lost about 60 pounds dining the pieceding 
SIX months The course Mas progressneL doMnhill, and she became 
mentalh cloud\ during the last three dais of life The patient expiied 
approximate!! 10 months after the onset of hei throat smiptoms 

Postmortem examination of the nasophannx, soft palate and nose le- 
lealed most sections to be necrotic, but one section shoMed a tumor 
composed of small cells neai the size of monocites suppoited b\ a delicate 
fibrous reticulum There Mere mam mitotic figuies Othei aieas of the 
same mass shoMed characteiistics of tiansitional cell tumors It Mas 
the opinion of the examining pathologist that this Mas definitel' a tumor 
M-ith secondari infection, rather than a gianuloma 

Comment This case illustiates pointedly the need foi 
deep and thoiough biopsies The secondaiy infection and 
neciosis thoioughly masked the undei lying neoplasm It is 
possible that if Cortisone had been axailable at the time, the 
inflammatoiy leaction may have subsided enough to facilitate 
lecognition of the neoplasm 

Case S A 34 year old colored male Mith a history' of a “painful sore’’ 
on the roof of the mouth of tMo rieeks’ duration. Mas seen at the Los 
Angeles County Hospital, Jan 28, 1954 He stated that he may have 
scratched the roof of the mouth m ith his finger He felt “fe! ei ish’’ and 
experienced chills and fei er at the onset The pain vras dull aching in 
character and Mas associated Mith a feeling of fullness and aching in 
the neck The chills and fer ei recui i ed everv night, and the mouth pain 
became progiessueh vrorse He gaie a past history' of alcoholism of 
n years’ duration Two !ears prior to his present hospital entry 

he had a bout of gastro intestinal s! mptoms characterized by a stead! 
gnai^ng pain 0 !er the epigastrium Mhich vras relieved by food In 
past three lears he had a productive cough Mhich he 
attributed to smoking He had a negatiie minifilm examination of his 
chest taken bv a mobile unit three years pieviously A luetic infection 
Mas present !vhen he entered the Army in 1944 He was given a six- 
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blood cells ^^^tll a normal cell distribution Stain and culture ol bis 
sputum shoned no acid fast organisms Unnatisis m.is negatne for 
albumin oi sugai Smeai and cultuie of tlie lesion slioued Gram positnc 
COCCI and Gram negntne bacilli, but no acid fast oi dlphtlicna bacilli 
The betelopliile antibodi agglutination nas negatne No fungi Mere 
gronn in cultuie, and skin tests foi coccidioniicosis ncie negatne Blood 
sugar detei mination did not indicate eiidence of diabetes The Kolmcr 
and Kabn tests oeie both negathe, and a spinal fluid examination also 
lesulted in a negatne serological leaction foi siphilis A biopsi specimen 
of the lesion slioned "nonspecific chronic granulation tissue Mithout 
eiidence of nialignanc' ” The pathologist belicicd the lesion to bo con¬ 
sistent Mith a "diagnosis of a so called midlino giannloma" 

The patient nas gnen tetracicline 2000 mg daih foi fno da\s mthout 
demonstiable impioiement He nas then placed on 1,200 000 units of 
penicillin and streptonii cm 1 Gm daih At the end of tno neoUs, the 
lesion continued to shon piogrcssnc destruction and a slough fragment 
of neciotic ulceration nas again ex.aminod foi micropathological diagnosis 
smeai, and cultuie The micioscopic examination showed “nonspecific 
and neciotic giamilation tissue” Smeai and cultuie showed a mixed 
staph\lococcus and stieptococcus floia 

In spite of the gastric ulcei, and in \iew of the giaxe piognosis of a 
lethal midline giannloma the patient w,as placed on '0 mg of ACTII 
intramusculaih dail\ lie was gixen potassium chloiidc 15 grams dails 
and placed on a low salt diet No actnation of the iilcei took place, and 
the amount of ACTH was increased dailx, fust to 120 mg intr.imusculailN 
and fiiialh aftei he had been on intramuscular administi ation foi 10 
dats, he was gnen 120 mg ACTII intraxenoush in 1000 cc of I pei cent 
glucose continuoush otei a 24 hour period foi four dais kiopepsin con 
tent of the mine was checked befoic and aftei the inti.axenous infusions 
to check actuation of the gastiic ulcei Intiamusculai injections of 
ACTH in 120 mg daih doses weie then lesumeil The patient began to 
show impioiement within the first week aftei ACTH was administered 
but demonstiated moie lapid healing coincident with the intiaienoiis 
administiation Epithelialization became eiident, and the defect began 
to fill in slowh o\er the next tliiee-wcek peiiod His genei.il condition 
was gieath inipioied and he was tiansfeircd to the Veteians Hospital 
where he continued to take the ACTH 

Oui last repoi ts fi oin the Veterans Facull^ w ere that the palate defect 
finalh filled in and lie was discharged six weeks later feeling well An 
attempt was made to contact him this xeat but lus piesent forwarding 
addiess is unknown 

Comment The lesion in this patient shoved no lesponse 
to antibiotics, but inipioved diamatically vith the coiticotio- 
pins This ivoiild indicate that the lesion is piobably of the 
gioup associated ivitli “alleigic" tissue changes i elated to the 
collagen disease although no vasculai changes xveie seen in 
the biopsy specimens It is also of inteiest that the gastiic 
ulcei found in this patient xvould also be associated witb 
stiess, and may slioiv some lelationship in i espouse to the 
cortico-steioids 

Case 't A white male, 42, was fust seen in Pebiuaii, 1951, with a 
piesentmg complaint of swelling and discomfort of the light lowei jaw 
bicuspid legion He stated that this followed the use of a penicillin troche 
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1 VP. I j)ii\ioiisI\, iftci \\lilch tlip supllliiK "spioad like -wlklflie" Tlic 
iPiuiduki of till, ilfilit lowci j.iM Imohed and pain became sc\oio 
ind \\ldp',)|pul o\oi tlio face Ho pa\c a p ist lilston of duodenal ulcei 
.t ('ll UP of 0 '\itli lionioiihaM' Ue had undulanl fe\oi nl the ago of 
'1 OiliPivpp Ilie patient had alua\s hcen In good health and 
tlihtic ilh inrlined until about fl\o months pilor to the picsent onset, 
V lull h( lelt weiK and llslhss 

H( UTS fust ,idrnltt(>d to S( \lncent’s llosidt.il on j'Mnich 10, I')'!, 
h. ( HI I of swelling of hoth uiipei .ind lowei gums and hemoiihaglc 
I MilUion o\er the aheolii mucosa The icd hlood count was I 400,000, 
ind the wlilti hlood count ".".00 pei tiihic inllllmetei with a noitn.il cell 
dlsirlhiition 1 he plati lots ippeiicd noim.il In nunihi'i ,ind moipholog\ 
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fo! ttiiic. Ill w. . Iiif ill\.. In ,ill illlutlons Illopn of the Mini tlsaiis 
•'io\i(l t <iippiintUi liifl iinin itoi \ pioii- w Ithoiit ih finite h u ti i lologi 
I il <11 icTin I Il« wi (h.n inrionncln loan mi d,ilh ind sti< ptoniM in 
1 Oil! Intnmtnriil irh (Hih 1 he f.hille niillon iiitl t> tin Mih'lihd 
hut dill iioi iiillrfh dhipp.ai H. wasilhchiifid from the ho pit il ind 
lO'illiiU" <1 lilidr'- oh .i\,itlnn In the offln 

I In ro'idltio’i in t< idlh won. ami Ik w k tetdmKtdl to the hos 
(lit 1 on \prll 1*' I'-'l Ill. oral 'miron In .itimdime not. d u this tlnn 

tint tin I iitii \ en diil n d ind .wolPn Mill in ,il) c. r vein dl 

t’lhiit. (1 oi.' tin III fir. riK pati.nt noi.d jialn In the r m v Ith In 

ir-’ inr dn'in o.i hoth r|,i, |,o oirdni |c d coin iiltarit found no 

(re rhiiii. In 111 . < ir 1 h< di v i of the ml\id lip. ami 
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ranged from 32 per cent on the right to 42 per cent on the left in air 
conduction. 25 per cent on the right and iO per cent on tlie left hi lione 
conduction Diopsi at this time showed multiple punctate abscesses with 
chronic round cell intiltiatlon and fihioblasts in the suhmucosa There 
was no primar\ ^asculltls or specific pathognomonic pattern He was 
maintained on tetracicllne antibiotics with onh slight regression of the 
lesions 


On lime 4, 1''51, he was placed under the care of an internist and ad 
nutted to the hospital for a complete and comprehenslie examination 
At this time, it was noted that along with the gum lesions he had goner 
alized skin sensithiti, and a weakness of the left side of the face became 
CMdent The patient felt weak and had an irregular feier ranging from 
100° to 100“ F A diagnosis of possible Reiter’s sindroinc was made 
It was felt that one of^the collagen diseases (paiticulaiU poriaitcritis 
nodosa), I'mphomas and lopiosi should be ruled out N.isal sciapings 
weie examined for loprosi and repeated smears and cultures did not 
jield anx spcific inciiniinating organisms Roth eais were found to be 
draining a mucopurulent secretion It was tlie otologist’s oiiinion that 
this was due to the sxstcniic pioccss causing swelling throughout tlie 
upper air passages and including the Eustachian lubes An N rai of the 
sinuses showed miiiinial haziness in the sphenoids and right antium 


The antibiotics were stopped and he was placed on VCTH theiapx 
This resulted in improxement of the mouth lesions and he was dischaiged 
from the hospital He continued on ACTII, while at home leceniiig in 
sections of SO mg daih After thiee weeks it was found that the icsponse 
to ACTH was fair, but dosages under 100 mg dail\ resulted in exaceiba 
tion 


He was readmitted to the hospital for neurological examination in 
eluding a spinal tap because of increasing headache and pain oxer the 
face The neurologist confiimed the findings inxolxing the Vlllth nerxe 
deafness and Vllth neixc facial palsx, xxhich he felt xxcre periplieial in 
txpe and due to compiession He came to the conclusion that the con 
dition fit most consistcntlx as a part of collagen disease inxolxement 
rather than a specific neurological lesion 

An epidemiologist in consultation felt that there xxas no Hansen’s 
disease or Stexen Johnson sxndionie Hematological consultation and 
bone marrow studx rexealed leactixe niarioxx xxlthout exidence of neo 
plasm There xxas a remission in Ins sxmptoms of pain and ho xxas 
discharged home 

On Aug 7 1051, the patient experienced scxeie cpigastiic pain nausea 
and xomiting, and xxas leadniitted to the hospital Tlie facial palsx pei 
sisted and the headaches continued in inci easing sexciitx In the course 
of Ins examination the blood cUemistrx ilelermination blood count and 
clotting time all prox'ed to be xxithin noinial limits A peritoneoscopx 
was peifornied and showed no conclusixe results The abdominal sxnip 
toms subsided, but the pun o\ei the face and head increased There ^\as 
tinnitus and a “dizzx swiihng sensation" It xxas obxious that the pa 
tients condition was steadilx growing xxorse An exploratoix cianiotomx 
xxas performed on Oct 19 1951, and the left cerohellopontine angle xxas 
explored No space occupxing lesion was seen but granulation tissue xxas 
noted in the region of the Vllth and Vlllth neixes Some of the giami 
lations xxeie remoxed for histological diagnosis Tlie patient did not 
raiix-, becoming increasinglx comatose, and finallx expiied with a teiminal 
fever of 106“ on Oct 22. 1951 

examination shoxxed granulomatous tissue distiibuted in 
the nose paranasal sinuses eais meninges, kidnexs and piostate In the 
brain the granulomatous process xxas limited to the duia and small 
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second biopsv of the palate and nose ^\as diapiiosed as "nonspecific 
granwlaUon tissue and ncciosls without eiidence of niallgnanci The 
findings aie consistent with a niidline gianuloma" 

The ulceratne piocess continued to dostioi the palate, causing the 
loss of the entire soft palate and about a third of the hard palate The 
flooi of the nose icmaiuing septum the nasophaunx and the palate ap 
peaied to be imaded b\ an indmatlie firm, gia' pinK lirogular tumoi 
which almost filled the nasophaunx and posteiior naies An oxtensUe 
and deep biopsi specimen from the palate, nose and nasophar'nx was 
examined b\ seieral pathologists The miciopathologlcal diagnosis of the 
lesion was guen as ' tipical of Acheiniann's \eiuicous caiclnoma' This 
was described as a non met ist.isiztng localh Iniaslie nialignanei The 
intensiie antibiotic theiapi helped to cleai the secondaii infection and 
lelieied the throat soieness and painful swallowing but It did not affect 
the destriictiie couise of the lesion 

He was obseiied in the clinic without his ‘-howing an\ Inipioienient 
Xiai theiap' was gnon in wecKU doses from Mai 2S to Oct 12, 

IHol At the end of the couise of X ra\ tieatnients it was lelt tint tlie 
lesion had regiessed paitialh, and the patient was as\niptoniatic In the 
couise of the next month the desiiuctue piocess appealed actlio again 
with increasing soieness of the tin oat and painful swallowing 

He was again admitted to the hospital and w is placed on ACTH 
tlieiapi, howeiei, this had to be stopped aftei foiii dais’ administration 
because of niaiKed inciease in blood piessure to I’TO/l-lO and loft con 
gestiie heait failuie The adminisliation of digitalis low salt diet and 
ammonium cliloiide giadualli helped and he was discharged home A 
biopsi at this time was diagnosed as ’pseudocidtlielioinatous hipeiiilnsin 
with endence of AcKeiniaiins iciiucous caicinonii ’ 

In the following foiii months, the patient sliowed piogiossion of the 
lesion and had nunieious admissions to the hospital Diiiing one ad¬ 
mission he was placed on bismuth siibsalicilate and potassium iodide ns 
a therapeutic test foi lues, but he did not show nni impioi eineiit The 
lesion piogiessed until it iniolied the whole nisopharinx haid palate 
and postenoi half of the nose Ho had fiequeiit episodes of nasal bleed¬ 
ing, deieloped ankle edema and oithopnei He died of a teiminal 
bi oiichopneiimonia 

An autopsi could not be obtained 

Comment In tins case, the diagnosis of lethal nndliiie gian- 
uloma was established on the basis of pielimiiiaiv biopsies 
which showed nonspecific gianulation tissue Aided by the 
intensive antibiotic theiapy aihich denied the secondaiv in¬ 
fection, it was possible, m ith subsequent extensive and deep 
biopsies, to establish the diagnosis of an atvpical neoplastic 
lesion Unfoitunately, this tvpe of tiimoi was not susceptible 
to X-iay theiapv and not amenable to suigeiv 

Case 6 Tins C2ieai old Xegio man pieseiited liimself to the Otolami 
gilogical Clinic of the Los Angeles Counti Hospital on March 30, 1949 
He gave a histoii of increasing difficulti m breathing through the nose 
for the_past three months His past histoi i included a hospital admission 
in foi pulmonari tubeiculosis At that time note was also made 
of hj'pertension and eaili cardiac enlaigement He was undei obseiia- 
tion bj the Health Department and was discliaiged as an ariested and 
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inutl\p c i'lp ot tubpiculosis ’Ilipio wore no luither manifestations of 
arid fast infection 

INnmination rebelled a tliin afebrile XeKio male in no distress A 
lari p funf,.itinR mass was soon oiipinating on the flooi of tlic nose at the 
anterior portion ot tlie septum This mass o\tcndod from the anterioi 
stptal aiei to tlie postoi loi clioina on botli sides It was fiiable and Ided 
easil\ His otlier geiioial fiiidinps indicateii a modeiato Inpertenslon 
and uil.upod lieart witlioiit o^idenco of decompensation 

Serological tests foi s\p!iilis weie nogati\e Xun of tlie cliest aUhoiit,li 
sbowing e\tensi\c scat ling from the old infection did not show an\ 
presonth active process Sputum studies and cultuic sliowed no acid 



BURSTON LETHAL. MIDLINE GRANULOMA 


31 


gl 0 ^^th Repeated subsequent biopsies sliowed ctuonic gianulomatous 
inflamniaton tissue Mith small tubercles and giant cells 

There \\ere nunieious Mslts to the clinic for obscn.ition, but no im 
pioiement uas eMdcnt The chest consultant was of the opinion tliat the 
lesion was of tubeiculous oiigin, e\en thougli icid fast bacteria were not 
found Local injection of stieptoniscin was advised In October, strepto 
nivcin was injected directlv into the lesion in 0 I gram doses dailv foi a 
total of 9 0 grams Theie was prompt subsidence in the size of the 
swelling and the patient was able to bieathe easiei ft was the can 
sensus of the staff that this effect was due to the stieptonncin acting 
specificallv on the gianiiloma which was of tubeiculous oiigin 



Fig: to (Case G)—Pliotomiciormph of tins il lo^jion (X2V1) .-Iiiiw me 
cnronic p^r'inulom'itou*; uifWmni'iiioii In non** ulnnt colN ntul 

tpithelioui cleniLuts i iih sin ill tuln rclu formnlion inn bo 


He was observed in the clinic and bj a private phvsician with no re 
currence of the swelling Two veais later the patient suffered a terminal 
cerebrovascular accident and was hospitalized Examination of the nasal 
lesion at that time show ed an adequate an w av w itli no i ecui i ence of the 
swelling 

Comment This case was of gieat inteiest to the staff be¬ 
cause of the tubeiculous chaiactei of the nasal lesion and the 
effect of the stieptomj'cin injected locally Acid-fast oigan- 
isms weie nevei found but stieptomycin appealed to act with 
the specificity expected usually only in active infection 
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giowth Repeated subsequent biopsies sliowcd clironic giamiloinatous 
niflamniaton tissue uith sinaii tubeiclcs and giant cells 

There were numeious Msits to the clinic for obsenation but no im 
pioienient was OMdeiit The chest consultant was of the opinion that the 
lesion was of tubeiculous oiigin e\en tliougli acid fist bacteiia weie not 
found Local injection of stieptonncm was adMsed In October stiepto 

nil cm was injected directU into the lesion in O') gram doses daili foi a 
total of 9 0 giams Theie was pionipl subsidence m the size of the 
swelling and the patient was able to bieatlie easici It was tlie con 
sensus of the staff that this effect was due to the streptonncin acting 
specificalli on the gianuloma which was of tubeiculous oiigin 



rifr 10 (Case C)—Photomici oerr iph of niia il lesion (X2s",) shnwlna 
cnronic grmnulonntou*; inflammation In ‘•omo m iiv trmnt i oU«? ind 
Sranulom itous epithelioid element*; \ Ith *<111 ill tuln reU foimallon < an bo 


He was obsened m the clinic and bj a pin ate plnsician with no re¬ 
currence of the swelling Two leais later the patient suffeied a terminal 
cerebrovascular accident and w as hospitalized Examination of the nasal 
lesion at that time showed an adequate aiiwai with no lecmrence of the 
sw elling 

Comment This case at as of gieat inteiest to the staff be¬ 
cause of the tubeiculous chaiactei of the nasal lesion and the 
effect of the sti eptomycin injected locally Acid-fast oigan- 
isms weie never found but stieptomycin appealed to act with 
the specificity expected usually only in active infection 
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giowth Repeated subsequent biopsies showed chronic granulomatous 
innammator\ tissue with small tubercles and giant cells 

There were numeious Msits to the clinic for obsci'ation, but no im 
pro\ement was o\ident, Tlie chest consultant was of the opinion that the 
lesion was of tuberculous oiigin, c\en thougli acid fast bacteiia were not 
found Local injection of stieptom%cin was ad\ised In Octobei strepto 
m\cm was injected directi' into the lesion in 0 "> gram doses dall' foi a 
total of a 0 grams There was prompt subsidence in the size of the 
swelling and the patient was able to bieatlic easier It was the con 
sensus of the staff that this effect was due to the streptoimcin acting 
specificalh on the granuloma wliicli was of tuberculous oiigin 



risr 10 (Case C)—Pliotoninrocrnpli of n il legion (X 2 ''’;) showing 
Chronic granulonntoiis iiiflatiinmtion In ^oni.' ueis nmni <olK ind 
rrrannioin lions epitliolioid elements \ ith small tuhi rtli foimilion cm lie 

seen 


He was obseried in the clinic and ba a innate plnsician with no re 
currence of the swelling Two 'ears later the patient suffeied a teiminal 
cerebro'ascular accident and was hospitalized Examination of the nasal 
lesion at that time showed an adequate airwa' with no lecurrence of the 
swelling 

Comment This case ttas of gieat inteiest to the staff be¬ 
cause of the tubeiculous chaiactei of the nasal lesion and the 
effect of the stieptomycin in3ected locally Acid-fast oigan- 
isms weie netei found but stieptomycin appealed to act iMtli 
the specificity expected usually only in active infection 
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C’dff 7 This vliito nialo ape !2, was fiist sirn In the office on Jnh 25 
l‘>55 He p.nc a liiston of leciiueni iialn o\fi ilK Irft cln f k anil In the 
loft nostiil foi two weeks This was issockitt il with a f< < linp of eon 
f-tiictlon in the left side of the nose and iikssiik o%ei the left side of the 
clicek I'oi the inecedlnp few months lu hid octaslonalls blown 4t larpc 
ci list fiom tlio left nosti il T lieie w is no know n allei md he h id hm f r 
taken antihistamines 

The past histori i('\e.iled no nosi sxmploms until I'M'i ulun In e\ 
peiienccd pain In the elnek and nosf aft< i swimnilni in .i silt water pool 
while in the Sei'ice in tlie South I’lcific He toiisulltd i fllphi sinpion 
who told him that theie was nothinp wionu lie iiioMird from tliis 
episode, hut In the sueceedinp m.us he h.ul iiiiinent .iltaiks of n is il 
hlockinp, mainh on tlie left .ind istiii o\ti tin h ft cheek He noticed 
these sMiiiitonifa in tlie piecedinp thiii m us .is oictiiiinp ji itllciil irl' in 
the spilnptime H< consulted smiial «.ii nose ind tliioit specialists 
hut tlio\ weie un ihle to find 'inMliinp wionp 

Examination loxeiled tin lift midilli tuiliinit' ciniird wltli .i fiini 
and adlieient wlilte nieinhi.int \\ lien this m is sci iiii d loose tin undir 
Uinp mucosa w is \(i\ pile 'llieu w,is no hlet illnp I’m iilent discliiipe 
diained fiom the left middle meitus | lu ilpht n is il pissipi spowed no 
ahnoim.vlitles N.isoph.viwiposcopx ummIhI puvwh ut disch.iipe on the 
left postoiioi phaiMipcil wall 'Ihe left .intiinn did not transmit liplit 
well on tiansillumination 

Xia\s showed no OMdence of sinus dlst is(> Snn ii .ind cultuie sliowed 
a puie giowth ot E coll and st ipln locoti us .uiiius ‘'liplit sensitnll' 
w.isshownln tlie oip inisnis to stu ptomstin aimonncln .u lironi'cln and 
let I aim cln hut usistint to pintiisln sulf nil i7lne enthioiu'cin ind 
penicillin nconi'cin .ind polMiiixin it Giani stain showtd .i few epitlie 
lial cells iiid poll nioi plioiuickat leiuocMcs .i few piam positite tocci 
in Palis and i.aie diphtheixild hacilli 

'11k patient was placed on .icliiomxcin A hiojisi w.is attempted in the 
office hut tlie patient exlilluted sxncope, ,uid the proci dure hid to ho 
teiniinattd He w.is hospitall/ed ind i liiopsi speclnun was olit lined of 
tlie left middle tuihlnate 'Ihe sictlon denionstr ited all the tissue to ho 
inilammaton with no noiinal ei>ltlirliuni oi otiui pieexlstinp stiuctures 
in CMdenco 'llie cells picsent wen neciaitic hulvOcMi's In othei aieis 
tlieio was a nociotic fibilnous /one luiuatli whicli theie was inflanimatoi \ 
exudate 'Pills consisted of hniplioc'tes pl.isni.i cells lare neiitrophiUs 
and small hlood xessels No fimpus stiucluies weie pnsent A few 
nodulai foci of nociosis occiiiied Inn this was not accompinied 1)' 
cellulai featuios of pianulom.is wlilch produce tuhoicles' 

A diagnosis of "neciotic inflammatoiN tissue etlolopx not ippaient" 
was made hi tlie patliologist who commented that Ihe hlopsi specimen 
x\as not diagnostic and tli it changes piesoni weie not those of scleioma 
The\ weie moie consistent with a nociotising inflanimatoi \ disease such 
as diphthoiia, Vincent’s angin i apianuloci tosis and chemical injun 
Diphtheiia was excluded h% smeai and cultuie 

The hlood count showed a leukopenia (ISOO) with i lelatiieh noi nial 
wlilte cell disti ihution 'Phe lod hlood tolls numhoied 1 700 000 with 111 
Gm hemoglobin and showed no it\pical moipholopical foims The plite 
lets weie noimal in numhei The Kolniei and Kline tests weie both 
negatne,, and the tuheiculin skin lest was nepatne 

On Aug 13, lOaS, the patient showed no impioiement His intoinist 
suggested administialion of meticoitcn to lulo out the possihililx of a 
collagen xasculai disease At the same time ho was continued on acliio 
mxcin to lessen the puiulent discliaige 
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On Sept 1 lie '\as liospltnliyed because of a fo\or of 10purulent 
discharge from both sides of the nose light otolpui and the appealnnre 
of gra% neciolic aiea oier the haul palate to the light of the inldllne 
During his hospital sta^. the palate lesion piogie^sed to ulceration and 
finalU perforation into the light iiostiil A biopsi specimen of the 
palate lesion re\ealed “chioiiic granulation tissue consistent a\itli a 
lethal niidline gianiilonia ’ X-ia\s of the sinuses at this time sho\\od 
almost complete opacit\ of the antra and ethmoids A Hoichhiss McManus 
stain for fungi ^^as done Mlth special lefoienco to histoplasmosis and 
this resulted in negati^e findings, the blood cultures slioued no giowtli 
Repeated smears and cultures did not Mold an\ ne\s diagnostic infoima 
tion Blood sugar nas Sa nig and tlie non protein nltiogcn uas 22 Com 
plele \iral studies for muiine tiplius, Uickellsial po\. Psitt LGV group 
and Q feier weie negathe The patient was gi\on large amounts 
(1,200,000 units) of penicillin daih along with motlcoiten .and achronnein 
His temperature nent done to noinial, and he felt uell enough to be dis 
charged 

One Meek later on Sept 2S, lOSl lie Mas readmitted because of profuse 
bleeding from the palate lesion and a daiU delation of temperature to 
100° F and oier It iias noted that in .addition SMolliiig and tenderness 
M-as present oiei the right malar bone During his hospitallration, lecur 
rent bleeding from tlie palate iias noted, associated iiith progression of 
the local lesion He had a daili spiking of tcniiier.ature to 101° and oier 
in spite of antibiotics, Coitisone and ACTH Repeated blood cultures 
shoMed no groMth A drop in the uliite cell count to 2,'00 pei cubic 
millimetei iiith 71 per cent neutrophilcs M.as noted, and a prolonged 
prothrombin time of 22 The bleeding Mas controlled bi suturing the 
palate, and the patient iias giicn tr.ansfiislons of 500 cc of citrated 
blood on Noi 12 and ll, lOll The feier became nioic septic .ind spiking 
in tipe, terminating at 105° iiith his death Noi 18, 1053 

Postmortem examination leiealed the sinus lining to be Inperplastic 
Mith a few plasma colls and Iimphocites in the subeplthelial laiers 
The bone of the right antium was necrotic and surrounded In maikcd 
fibroblastic actiiiti and inflammatori exudate No gr.anuloma or tumor 
Mas seen The liiei, spleen and kidiieis did not shoii am grumilomata 
or lascular changes 

Comment This case exhibited almost total lack of lesis- 
tance This tvas consistent xvith the micioscopic findings of 
tissue fiom the light antium, xvhich exhibited extensive necio- 
sis mth virtually no inflammatoiy exudate The teiminal 
leukopenia gave added evidence of the total exhaustion of the 
defense mechanism 

Case S A Mhite male, aged 36, ii.as admitted to the Santa Fe Hospital 
on Ao% 3, 1955, ^^lth a histor\ of an upper iespiratoi\ infection one ’vear 
preiiouslr, which Mas folloiied bi a nasal stuffiness on the light side 
Bouts of respiiatoll infections sinusitis, and purulent nasal discharge 
recurred during the lear The right nasal obstruction became progres 
siieli worse and iias associated iiith occasional bleeding Except for 
weight loss of 20 pounds dunng the pieceding leai, the historj Mas not 
significant 

Phjsical examination shoiied a thin hut otheiiiise noimal male Tern 
perature was 9S 8° F The i ight side of the nose i\ as blocked hi a fi lable, 
iriegular mass iihich bled easili and iniolved the light side of the 
septum the lential and lateial nails of the nose Pus iias present on 
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Co'Jt 7 This vliito m.ilo aRC ■!2, ^\ is fust •fin in tin offlci on Ini' 23 
li'i", lit Ra'o a hlston of lecurront ]iiin o'fi tlif loft cIk olc and in tlio 
loft nostul foi t"o wooKs This "as issocl iti d "ith a foidiiiR of con 
stiiction in the loft bide of tho noso and inis-nn o'<r Iho lofi side of tho 
cheek Foi tho ptf coding fo" months ho hid occislomll' Idown .i I ir^o 
Cl list fioni tho loft nostill Thoio "as no Known allorRi and ho h i<l m'lr 
taken antlhistaniinos 

The past hlsloiv lo'o.ilod no nosi s'lnptonis until F'I'i whin ho o\ 
peilciiccd pain in tho chook and noso afln swlininini in a silt w itoi pool 
"liilo in tho Sor'ico in the ‘^oiith FicUn Hi tonsuUi d .i flight miRioti 
"ho told him that tlioio w is nothiiu "lom, n< nio'end from this 
opisodo hut in tho siunodin?, miis hi had iiimifiit attuks of nnsil 
blockiiiR, niainl' on tho loft .ind iialii o\ii tin lift clink Hi noticed 
these sMiiptonis in tho piocidinR thm 'tais as cKriiiiiiiR p ii ticiil irl' in 
the spiiimtimo Ho consultid siiiiil lai nosi and throat specialists 
bat tho\ "010 an iblo to find in'thinR "lon^ 

F\amImtlon lo'oalod the lift niiddlr tiitblnati oo'iiid with a firm 
and adhoiont white nionibiani A\Tii n this w is siiapiil loose tin iindor 
I'liiR imicos 1 w IS \oi' pile Thou w is no bloodina I’liiiilint dinhiif.o 
diainod fioni the kft middle mo itus Tin liRlit n is il pissiuo showid no 
abiioi malitios \asophai' nj oscop' lo'ealid pniiilont dlschiiRi on tho 
loft posteiioi phai'iiRoal wall Tho lift aiitium did not ti insmit liRht 
"Oil on tiansillumination 

Xia's showed no t'liltnoo of sinus disi iso isnii u mil cnltnii' showed 
a piiio giowtli of E coll and st iiilii lot ocnis .niioiis Slight spnsiti'It' 
was shown b\ tho oig iiiisms to stioptoni'cin aiiiioni'cm acliioni'tln and 
teiiani'cin, but icsistaiit to gintilsln siilfadl irino i-r'thioni'cin and 
penicillin neonnein and poliniisln D Cii ini stun shown! i few ipitlio 
lial cells and poh nioi phonncleai loncoc'tos \ few gi mi pnslti'o cocci 
In paiis and me diphthei-old bicillS 

Tho iiationt was placed on aobioni'cln \ biopsi was ittfmptod in tho 
office but tho patient ovhibitod sincopo, and tho piocodiiro h.id to bo 
icimmatod Ho was hospitall/oil and a biopsv spicinion was otit lined of 
the loft middle tuibinate Iho section ilomonstr ittd ‘all tho tissue to bo 
inllainmatoi' with no noini.il opllluliuiii oi otlioi proovistlng structures 
in e'idonco The colls piesent woio iiici-otic loiikoi'tos In other iiois 
theie was a neciotic fibiinous 7ono bom.ith which thoio was inflamm.itoi\ 
CMidato This consisted of I'lnphot'los plasma colls laio noiitiophilos 
and small blood acssols No fungus structuios wtio pioscnt A few 
nodulai foci of nociosis occuiiod, but this was not aocompaiiioil bi 
ccllulai featiiics of gianulonias "huh piodiico tiiboicles' 

A diagnosis of "neciotic inflammatoi' tissue otiologi not appaiont 
was made b\ the pitliologist "ho comniontod that tho biopsi specimen 
was not diagnostic and that changes piesent woio not those of sclcioma 
The' weio moio consistent with i nociotising inflammatoi' disease such 
as diphtheila, Vincent’s angina agi imiloc'tosis and choniicil iiijui' 
Diphtheila was excluded b' smou and cultmo 

The blood count showed a leukopenia (ISnO) witli i iclati'oh noinial 
white coll distiibution Tho lod blood cells numboiod 1 700 000 with 111 
Gni hemoglobin, and showed no it'picil nioi phological foi ms The plate¬ 
lets weie noiniil in nuniboi The Kolniei and Kline tests wcic both 
nogatne,, and the tubeiculin skin test w is nogatno 

On Aug 15, 1955, the patient showed no impio'oniont His intoinist 
suggested administiation of meticorten to iiilo out tho possibilit' of a 
collagen xasculai disease At the same time ho w is continued on acliio 
mjem to lessen the puiulent discbaige 
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tion leaction and secondaiy infection added to the gioss de- 
foimity It would have been of inteiest to note how the 
adnnnistiation of Cortisone w’ould have affected this patient s 
comse 

Case 0 A woman aged 23. was soon in tho Bar Nose and Throat 

Clinic of the WTiite Memorial Hospital on Doc 12 complaining of 

nasal blocking, sore tin oat, cough and loss of taste of three months’ 
duration Theie was an associated irregular feiei which, at times, went 
up to roi" F, pveceded b\ dulls and followed b\ marked perspiration 
A recent loss of 20 pounds in weight was noted Her past and personal 
histones weie not significant 

Plnsical examination reiealed a thin white woman with an oial tern 
perature of 101° F, pulse IIG, and respirations 21, obiiously ill The nose 
was blocked completeli on both sides bi red swollen turbinates and 
septal mucosa Purulent material was noted in both sides of tho nose, 
and the posterior choana weic blocked b% swollen posterloi tips of Imtli 
inferior turbinates An ulceration in the middle of tlie hard palate 
about 0 5 cm wide with redness and induration of tho borders, was noted 
in the mouth She was admitted to the hospital with a clinical impression 
of "Infectious midline gr.anuloma imolaing the floor of tho nose the 
septum and the hard palate ’’ 

Laboratori tests showed per cent hemoglobin, 4,870,000 onthrocites 
and 2,500 leucocites per cubic millimeter with G8 per cent neutiophites 
A biops\ was made from the palatal lesion .and reported as an nt'pical 
anaplastic t^pe tumor Xra^s of the sinuses showed increased opacit\ 
in the right antrum Chest X-ra^ showed no abnormalities Tho urine 
did not show sugar or albumin Pus was obtained from the right antrum 
and mucopus from the left antrum Smear and culture of this material 
was negatne for acid fast and diphthciia organisms Sensituit' tests of 
the isolated organisms showed them to be Eensiti^o to se%eial antibiotics 
The blood sugar was within normal limits M’assermann, Kline and Kahn 
tests were negatne 

Another biopsy (2 5\1 0\0 ") cm ) was obtained, and again a report was 
made of anaplastic tumor It was the consensus of the otolar\ngological 
staff that the appearance of the lesion was that of an Infectious granu 
loma of undetermined origin, in spite of the pathological reports 

The patient continued with an irregular dailv elevation of temperature 
She was placed on streptomicin 0 5 Gm twice daiU intramiiscularH 
She was also gnen Vitamin C, 100 mg and sinkovite 10 mg daiU be 
cause of the bleeding The maxillary sinuses were irrigated daih, but 
pus continued to dram Because of the difference of opinion regarding 
the diagnosis. X rai therapi for the infection w as gn en on three occa 
sions Terramicin in 250 mg doses four times daih was added to the 
other medications iMth slight impio\einent sllo^\n She ^^as discharged 
home 

The nasal discharge and swelling continued, and on Jan 12, 1953 a 
Caldwell-Luc procedure w as performed on the right maxillai v sinus The 
sinus was explored without finding any gross infection The mucous 
membrane was found to be edematous but did not contain granulomata 
or tumor lesions A specimen of the septal swelling, remoied for biopsj, 
was reported again as anaplastic carcinoma w ith a gi eat deal of inflam 
matorj reaction Specimens from the hard palate maxillari sinus 
mucosa and turbinates were all repoited as being benign She felt im 
proied after the surgeri and was discharged from the hospital 

There followed seieral other hospital admissions because of frequent 
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the floor Tl’o imiire'-'ion at Iho timo of rviiniintion tint it ars 
more of i pf'DiiIoimtom proco';'; r''tlio" t'nn iirn,)lr’''t!c Xra\s of tic 
smti'C': s’'o\\n\ thickcmnt; of tUo tinMlhr Elnin muco-j-i and a •;mooth 
polip on the floor of the npht antii n> \ cnio-^r fo' '^clcronn and funirus 
.ic tofen and later proted nopitne for ho'h 

The blop':^ specimen of the maa>: oc leported o': epidermoid carcinotra 
Grrde 1 oUhouph the most strihinp i. atiir. of the section iias the rnried 
chronic inflamnntor' Infiltration Ano'lic- hiopss teas made four dots 
later nhich teas interpreted ps o pra'^tilo n''ous reaction stronpl' sup 
pcstne of HodpKin s disen<;r \ tliird liiops t'fo tieeKs later noted 
the pattern of the cells is tint of > ii'opnsiic process and is mose lil-clf 
that of Hodpkin s prinulorna ritlor ih'ii tmdiffere iti’ted s pi imoiis coll 
cancer althouph tlie latter esnaov tie ruled out ' 

The loucoette count tins 7 tiio uith p* r t»nt I'futropailes per 
cent l\-mphoc\tcs ^nd 14 pet cent monoeties The erithroc'te count uas 
4 000 000 Culture from the nose should 1 coli The orpanism ups 
sensitne to most of the '■ntihiotics e\c< pt p« nicilliu and pohtiiKm The 
Kolmer ^nd Kahn te=ts were nepatni 

The patient ■’•'s placed on stieptoni'cin iiu atnuscularU and achro 
m'cin orall' AXsamso uas instilled into the left ■'Htnini after irrip'’ 
tion The consultant in clnrp* of the c^sp thoiiclit tint the lesion ap 
pears more pranulomatous ratlier tlnn neoplastic c en after speinp the 
pathological studies He felt tint it uas a lethal midline pranulom i and 
adnsed blood transfusions houeter onh one transfusion of 300 cc 
citratod blood uas pi\en liefore he u is transferred to anotlier hospital 
for X ra' theraps The patir it u^s piren a total of 14 f>o r tliroiigh tuo 
portals bcpinninp Dec 2'' lo-,-, to Jan 10 I'^'T, The suollinp in the 
nose spread to the face md tlio patient showed sicns of toticit\ The 
feaer rose irrepulsrl' caera daa spil mp at times to 101" Antibiotics 
aaere resumed but tins diu not affect the course of tlu disesse Xccrosis 
and sloupninp aaas noted oaer tlic nciit side of tlie nose oaer the alar 
cartilages This sprerd across the midline to tlie riplit side ind clieek 

A reaiea< of the patliological slides ba a pathological consultant aaas 
made It aaas his opinion tint a diacnosis of epidermoid carcinoma aaas 
most consistent aaitli tlie fmdinps 

Patient aaas readmitted to the hospital on Ian 22 l'>"in, aahen incicasing 
ledness of the skin ulceration and necrosis of the nose and cheeks aaas 
noted The nose aaas completcla blocked ba a friable partialla necrotic 
mass Purulent discharpo drained from the npht side of the nose The 
lip and eaelids aaere saaollen The blood cell counts shoaaed a piopressiae 
drop in the aaliite cells until it reached a count of 1200 on March 12 
but there aaas no relatiae neutropenia A bone marroaa stiida shoaaed no 
abnormal findings One blood tiansfiision aaas piaen aaith a resulting 
slight rise in the total cell count. The feaer continued septic in character 
aa'ith daila spiking to 102 102°, in spite of antibiotics The aaholo face 
became edematous and subcutaneous lieniorihagcs obliterated tlie facial 
markings On April 7, 1956, the ulceration cMeiideal oaer the forehead 
The aa'hite count dropped to 1 000, there aaas a sustained cleaated tom 
perature, and the patient expired on April S 1936 

Xo postmortem examination aaas performed 

Comment It avas unfoitunate that an autopsa. could not be 
obtained to confiim the pathologist’s impiession of epideinioid 
caicmoma The lack of i espouse of this type of neoplasm 
to X-iay theiapv aaas not unexpected The associated ladia- 
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tion xeaction and secondaiy infection added to the gioss de¬ 
formity It iiould ha\e been of mteiest to note how the 
admimstiation of Coitisone ivonld ha\e affected this patient’s 
couise 

Case A %\lnte ■v\otnan aged was seen in the Ear N'osc and Throat 
Clinic of the White Memorial Hospital on Dec 12 l'^"2 complaining of 
nasal blocking sore throat cough and loss of taste of three months 
duration There was an associated irregular feier which at times, went 
up to 101° F. preceded hi chills and followed bi marked perspiration 
A recent loss of 20 pounds in weight was noted Her past and personal 
histones were not significant 

Physical e^ramination reiealed a thin white woman with an oral tern 
perature of 101' F pulse 116, and respirations 24, obiiousU ill The nose 
was blocked completcH on both sides b\ red swollen turbinates and 
septal mucosa Feculent material was noted in both sides of the nose 
and the posterior choana were blocked bi swollen posterior tips of both 
inferior turbinates An ulceration in the middle of the hard palate 
about 0 5 cm mde with redness and induration of the borders was noted 
in the mouth She was admitted to the hospital with a clinical impression 
of ‘'Infectious midhne granuloma ImoHing the floor of the nose the 
septum and the hard palate ” 

Laboratorv tests showed 91 per cent hemoglobin 4 870,000 enthrocitcs 
and 2 500 leucoc' tes per cubic millimeter w ith 6S per cent neiiti opliiles 
A biopsi was made from the palatal lesion and reported as an atipical 
anaplastic tipe tumor Xra^s of the sinuses showed increased opaciti 
m the right antrum. Chest Xrav showed no abnormalities The urine 
did not show sugar or albumin Pus was obtained from the right antrum 
and mucopus from the left antrum Smear and culture of this material 
was negatne for acid fast and diphtheria organisms Sensitniti tests of 
the isolated organisms showed them to be sensili\e to se%eral antibiotics 
The blood sugar was within normal limits TVassermnnn, Kline and Kahn 
tests were negatne 

Another biopsy (2 5\1 0\0 5 cm ) was obtained and again a report was 
made of anaplastic tumor It. was the consensus of the otolar'ngological 
staff that the appearance of the lesion was that of an infectious granu 
loma of undetermined origin, in spite of the pathological reports 

The patient continued witli an irregular daih eleiation of temperature 
She was placed on slreptomvcin 0 5 Gm twice dail' intramuscularl' 
She was also given Vitamin C, lOn mg and sinkovite 10 mg daiH be¬ 
cause of the bleeding The maxillary sinuses were irrigated daih, but 
pus continued to dram Because of the difference of opinion, regarding 
the diagnosis, X rav therapi for the infection w as gii on on three occa¬ 
sions Terramvcin in 250 mg doses four times dailv was added to the 
other medications with slight improiement shown She was discharged 
home 

The nasal discharge and swelling continued and on Jan 12 1953, a 
Galdwell-Luc procedure was performed on the right maxillai' sinus The 
sinus was explored without finding any gross infection The mucous 
membrane was found to be edematous but did not contain granulomata 
or tumor lesions A specimen of the septal sw elling removed for biops', 
was reported again as anaplastic carcinoma w ith a great deal of inflam 
matori reaction Specimens from the hard palate maxillan sinus 
mucosa and turbinates were all reported as being benign She felt im 
proied after the surgen and was discharged fiom the hospital 

There followed several other hospital admissions because of frequent 
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lecuiiences At one time a left anti urn \\iikIo\\ i\as done At aiiotliei 
hospital admission because of inciease in the swelling and pain, she was 
gnen Coitisone, 25 mg foui times daily, penicillin 300,000 units daih, 
stieptomycin 0 5 Gm, and auieomicin 250 mg foiii times daily The 
tempeiatuie leceded to noimal, and the patient felt gieatlj inipio\ed 

Two months latei the patient was leadmitted to the hospital gia\el\ ill 
and with lecuiience of the swelling in the nose The gianiilomatous 
swelling involved the septum, flooi of the nose, and both infenoi tuibi 
nates It bled easih and pus diained fiom both middle meatuses and 
antial windows The face was swollen with the gieatest iinohement 
01 er the uppei Up, nose, cheeks and lowei lids The tempeiatuie was 
elevated, sometimes using to 104° F, and the patient complained of seieie 
pain ovei the face and also of headaches 

The blood count now showed the leucocite count to be 2,200 pei cubic 
millimetei with 03 pei cent neutiopliiles (14 band cells) Cultuie of the 
pus fiom the nose iielded staphi lococcus albus 

The patient was placed on the ciitical list Because of the continued 
leukopenia and appaient lack of lesistance to infection, it was decided to 
administei blood to the patient Impioiement was noted after the fiist 
pint of blood was giien Dailv tiansfusions of 500 cc of blood followed 
foi thiee dais The geneial impioiement was niaiked The tempeiature 
subsided to noimal and the swelling of the face leceded in the ne\t thiee 
dais The blood count now showed the leucocites 5,000 per cubic milli 
metei with 58 pei cent neutiopliiles and a fen band cells piesent She 
was dischai ged fi om the hospital and continued to inipi oi e at home Tw o 
moie tiansfusions weie giien in the following month with appaient 
acceleration of the healing m the nose and palate Foui months later 
the nose was complete^ healed, and she was bieathing well The leuco 
cyte count lemamed at 5,200 pei cubic millimetei with a noimal distrl 
bution latio 

The patient has been obsemed legulaily since, particularU foi the 
uppei lespiraton infections She has had one piegnancj with deliverj 
of a normal child since that time When last seen, now appioximatelv 
five leais since hei giaie illness, she seemed to be in excellent health 

Comment This patient exhibited the typical findings and 
appealed to puisne the same clinical couise as the so-called 
“lethal midline gianuloma” cases Suppoitive theiapy and 
aleitness in detecting causative factois would seem to offei 
the gieatest hope in these cases This case illustiates the 
vaiied causative factois that may pioduce lesions lesembling 
the lethal type In this case, it was possible, foitunately, to 
discovei and counteiact the pooi lesistance to infection ex¬ 
hibited by this patient with blood tiansfusions One may 
postulate that the lelentless destiuction seen in some cases 
of lethal midline gianuloma may be a manifestation of lack 
of lesistance to even minoi infections 


CONCLUSIONS 

This study is based upon a leview of nine cases diagnosed 
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lecuiiences At one time a left antium %\nulo\s ^\.ls done At anotlici 
liospitil admission because of inciease in tlie snelllng and pain, slic Mas 
given Coitisone, mg foui times daih, penicillin 300,000 units daih, 
stieptomvcin 0 6 Gm, and auieom^cin 250 mg foiii times daily The 
tempeiatiiie leceded to noinial, and the patient felt gieatU impio\ed 

Two months latei the patient nas leadnutted to the hospital gia\ob ill 
and Mitli lecuiience of the spelling in the nose The gianiilomatoub 
SMCllmg iinolved the septum flooi of the nose, and both infeiioi tuibi 
nates It bled easilj and pus diained fiom both middle meatuses and 
antial windows The face nas swollen with the gieatest iinohement 
o\ei the uppei lip, nose, cheehs and lowei lids The tempeialuie was 
eleiated, sometimes using to 101° F, and the patient complained of seveic 
pain o^el the face and also of headaches 

The blood count now showed the leucocite count to be 2,200 pei cubic 
milhmetei with 03 pei cent neutiopliiles (14 band cells) Cultiiie of the 
pus fiom the nose jlelded staphylococcus albus 

The patient wms placed on the ciltical list Because of the continued 
leukopenia and appaient lack of lesistance to infection, it was decided to 
administei blood to the patient lnipio\emont was noted aftei the fiist 
pint of blood was given Daih tiansfusions of 500 cc of blood followed 
foi tliiee days The geneial impimement was maiked The temperature 
subsided to noinial and the swelling of the face leceded in the ne\t tbioe 
days The blood count now showed the leucocytes 5,000 pei cubic niilll 
metei with 68 pei cent neutiophiles and a few band cells piesent She 
was dischai ged fi oni the hospital and continued to iniproy e at home Tw o 
moie tiansfusions weie given m the following month with appaient 
acceleiation of the healing in the nose and palate Pom months latei 
the nose was completelj healed, and she was bieathing well The leuco 
cyte count remained at 6,200 pei cubic millimetei with a noinial distii 
bution latio 

The patient has been obseived legulailv since paiticulaih for the 
uppei lespiiatoiv' infections She has had one piegnanc} with deliv'erv 
of a normal child since that time When last seen, now appio\iniateb 
five jeais since hei giave illness, she seemed to be in evcellent health 

Comment This patient exhibited the typical findings and 
appealed to pin sue the same clinical couise as the so-called 
“lethal midhne gianuloma” cases Suppoitive theiapy and 
aleitness m detecting causative factois would seem to offei 
the gieatest hope in these cases This case illustiates the 
vaiied causative factois that may pioduce lesions lesemblmg 
the lethal type In this case, it was possible, foitunately, to 
discovei and counteiact the pooi lesistance to infection ex¬ 
hibited by this patient with blood tiansfusions One may 
postulate that the lelentless destiuction seen in some cases 
of lethal midline gianuloma may be a manifestation of lack 
of lesistance to even mmoi infections 


CONCLUSIONS 

Tins study is based upon a leview of nine cases diagnosed 
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as lethal miclline granuloma Three oi the cases were en¬ 
countered in private practice, while the othei six weie found 
as a lesult of a survey of clinic patients at the Los Angeles 
County Hospital, White Memorial Hospital and Santa Fe Hos¬ 
pital The diagnosis of lethal midlinc granuloma was estab¬ 
lished in all the cases aftei routine clinical and laboiaton 
studies excluded othei possible causes, howevei, after con¬ 
tinued observation and study it was possible, in five of the 
nine cases, to establish a definite diagnosis Of these, foin 
cases survived and weie returned to noimal health The 
specific diagnoses established included neoplasm in three of 
tie cases, tuberculoma m one case, and blood dysciasia (leu¬ 
kopenia) in the other case (see Table) Only two patients 
nere over 45 years old, and men predominated seven to two 


As a result of this study, I behove that the gross clinical 
escrip ion known as letiial midline granuloma can be pio- 
duced by a variety ot mechanisms We are all familial with 
Sinn ai u ceiative necrosis produced by the specific granulo- 
mata, blood dyscrasias and infections such as osteomyelitis 
tn ^ manifestation of poor resistance 

wliirii ^*^”1 Produced by some neoplasms 

features There is also 
euH, experimental evidence that a vas- 

mav he a ^^’“6 ramsm related to the collagen diseases 
may be a basis for this type of lesion 


litHe moie^thaTa^gwLafS^ giaimlonia represents 

causing tissue ulceration and destrucL^wlmLlnXm^^^^^^^^ 
character and pathogenesis is still poorly understood With 

pathognomonic criteria absent both Pl,n,„oU 

ly, one may qaest.o.. wheZ, te a S 

be justified as a pathological Zl cZm 8»»''"°nia can 

diagnostic expedient At best it seivp<? ^ 

conditions difficult to recognwe At woi st 

of complacently accepting tins diagnosis is’that it'may 3' 

leZtl SeTtive 


It IS anticipated that with 0111 inci easing knowledge of 
tissue changes under stress phenomena, 01 as yet unknown 
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mechamsms, this clinical diagnosis ^\lll bo icino\ed fiom the 
gioup desciibed in teims of gioss appeaiance and beha\ioi 
and placed in a moie piecise etiological categon 

As clinicians, oui aim in the management ol these cases is 
twofold diagnostic and suppoituc 

The peisistence in diagnostic in\ estigation of these cases, 
in spite of discoiuaging and sometimes hopeless odds, may 
spell the diffeience between success oi failure Systemic and 
lepeated attempts to lule out those conditions wdiich ma\ be 
masked bj the lethal midline gianuloma clinical pictuie is 
impel ative 

As w'as stated pieviousb, it was oui e\peiionce that a 
neoplastic piocess ma^ be masked b\ inflammation and neevo- 
sis This is paiticulaily tiue in the case of the hmpho- 
epitlielial gioup w inch is often found m tins i egion Coi tisonc 
and antibiotics mav plaj an added lole in abolishing the 
inflammatoiy leaction, thus allowing the neoplasm to be 
lecogiiized The ultimate value of Coitisone is still to be 
appiaised m the futuie as nioie expeiience with this diug is 
gamed 

The lack of noimal lesistance mechanisms is chaiacteiistic 
of these patients It is geneially lecognized that thej aie 
usually sickez than they lealize Suppoitive measuies to 
help stimulate and sustain lesistance is of utmost impoitaiice 
The longei these patients aie kept alive in a lelatively good 
state, the better the chances foi ultimate lecoveiy Pioper 
dietaiy intake, measuies to combat anemia and leukopenia by 
medication and blood tiansf visions should be instituted piompt- 
ly w'hen found The value of blood tiansf visions is wmll illvis- 
tiated m cases wheie it pioved hfe-saving 

It IS encouiaging that the new concepts i elating to tissue 
immunity lesponses, stiess phenomena and the collagen dis¬ 
eases have opened a iiew'^ dooi foi piomising investigation 
and offei new' hope of answeiing many questions 
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LARYNGOFISSURE IN THE TREATMENT OF 
LARYNGEAL CARCINOMA 

A Critical Analysis of Success and Failure 

Malcolm H McGavran, M D , 

Harlan J Spjut, M D , 
and 

Joseph Ogura, M D , 

St Louis, Mo 

INTRODUCTION 

Laiyngofissuie has been used foi many yeais as a meth¬ 
od of tieatment foi selected cases of laiyngeal caicinoma 
(HowieL Thomson^) It has pioduced gioss five-yeai sui- 
vival lates vaiying fiom 59 to 87 pei cent (SchalP, Wang 
and O’DonnelP, Maichetta, et al and Jackson, et al Re¬ 
stated, this means that laiyngofissuie fails to contiol the 
cancel in fiom 13 pei cent to 41 pei cent of the cases What 
aie the factois that account foi the failuie of this theiapeutic 
modality’ The puipose of this papei is to evaluate ciiticallj’’ 
factois associated with success oi failuie of laiyngofissuie 
in the tieatment of caicinoma of the laiynx These data aie 
not available in the liteiatuie to oui knowledge 

MATERIAL AND METHODS 

All coded cases of caicinoma of the laiyiix tieated by laiyn¬ 
gofissuie dm mg the peiiod 1939 to 1954 weie selected fiom 
oui files These aie consecutively accessioned cases that 
lepiesent the combined expeiience of a gioup of otolaiyii- 
gologists at McMillan Hospital The clinical histones, patho¬ 
logical piotocols, and miciosections weie caiefully leviewed 
The paiaffin blocks weie lecut whenevei the available micio¬ 
sections weie not of good quality 

*From the Dep-irtment of Surgery (Di\ ision of Surgicil Pathology ) and 
the Department of Oto-Rhino-Larjngology Washington Uni\ersit> School 
of Medicine and McMillan Hospital St Louis Mo 

Editor s Note This manuscript received in The Laryngoscope Office and 
accepted for publication Oct 15 1958 
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Of tlie oiiginal 84 coded eases fi\e wcic discaided because 
on 1 e\ lew of the tissue sections no cn idencc of cai cinonia v, as 
seen Foxu of these fne patients aie alue foi inoie than fue 
yeais The lemaining patient died of heait faiUue thiee 
yeais aftei laiyngofissiue Thus, a gioup of 7^ cases with 
authenticated epideimoid caicinonia of tlie laijnx wcie left 
foi study The age and sex disti ibutions aic shown in Table 
I The diffeience betueen the median ages foi males and 
females, 60 and 49 yeais lespectueh. is statisticalh signifi¬ 
cant, (X== 5 7 P< 02) 

Oui ciiteiia foi the exaluation of laiyngofissiue as a 
method foi tieating intnnsic' epideimoid caicinoma of the 
laivnx aie as follows 


TABLE I 

Age Distribution Deendes of 79 Patients Treated b\ Lar\ncofi'=surc 




IV 

V 

11 

MI 

1 m 

Male _ - 



1 

2S 

24 

<> 

Femnle 

~ 


1 

s 

n 

0 


The opeiatwn is consideicd a success it 

1 Laij-ngofissuie was the onlv definitne theiapeutic pio- 

ceduie 

2 The patient is alue fue veais oi moie without eMdence 

of peisistent catemoma 

5 The patient died in less than fue \eais, ttas neciopsied 
and no peisistent caicinoma found (We ivoiild exclude 
those patients dving in the immediate postopei ative 
peiiod) 

4 The patient died fue yeais oi moie aftei tieatment u ith- 
out ecndence of peisistent caicinoma 

It is consideied a faihae if 

1 Subsequent iiiadiation theiapy oi suigeiy weie em¬ 
ployed 

term intrinsic is used to define a carcinoma limited to n mobile 
cord that does not in\ol\e the anterior commissure or the 
subglottic area 
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2 Peisistent caicinoma was demonstiated by biopsy 

3 The patient died of caicinoma of the laiynx 

4 The patient died in less than five yeais without being 

neciopsied 

5 The patient was lost to follow-up 

RESULTS 

Ill this study 45 cases, 57 pei cent, satisfy the ciiteiia foi 
success Thvty-nme of these patients aie suivivmg fiom 
five to 18 yeais, tlnee died of othei causes five, eight, and 
16 yeais lespectively aftei fissuie, thiee died one, one-and- 
one-half and seven yeais, lespectively aftei fissuie, and at 
autopsy no lesidual caicinoma was found 

Thiity-foui cases, 43 pei cent aie classified as failuies 
Ten of these aie suivivmg five oi moie yeais aftei laiyngo- 
fissuie without evidence of tumoi, six of the ten suivivois 
had subsequent lai 3 mgectomies, tlnee niadiation theiapy and 
one both iiiadiation theiapy and laivngectomy, one patient 
died SIX yeais aftei fissuie and iiiadiation theiapy without 
clinical evidence of tumoi, twelve individuals died of caici¬ 
noma of the laiynx Six of these twelve leceived fuithei 
theiapj'-, eithei suigical, ladiotheiapeutic, oi both, these 
deaths occuiied fiom less than one j’^eai to eleven yeais aftei 
fissuie ' Seven patients died in less than five yeais without 
autopsy, tlnee patients weie lost to follow-up, one of the 
patients piesently lost to follow-up is known to have had 
biopsy pi oven peisistent tumoi m the neck five months aftei 
fissuie 

When the senes is divided into two Pioups, the cases fiom 
1939 to 1947 (Gioup A), and fiom 1948 to 1954 (Gioup B), 
33 and 46 patients aie in the gioups lespectively (see Table 
II) Applying the above ciiteiia, figuies of 39 pei cent foi 
success and 61 pei cent foi failuie aie deiived foi Gioup A, 

*T^'o patients who died of caicinoma li\ed foi foiii and slv ^ eai s re- 
specUteU aftei fissuie w itliout clinical e\ idoncc of cancel tliei then 
piesented with carcinoma iinoltinR: a contipriious poition of the laiinv 
and died eleten and eiRlit i e irs after fissuie It is possible that tliese 
aip cases of secondart primair tumoi s Wo can not pio\c this and 
therefore the\ are classified as abote 
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70 pel centloi success and 30 pei cent foi failiue in Gionp B 
In Gioup A. 27 pei cent (9/31) of the patients tioatcd 
eientuallv died of laiMigeal cancel, wheioas in Gioup B onlv 
7 pel cent (3 46) of the patients died of cancel The sale ace 
of patients mth inconipteteh excised oi peisistcnt caicinonia 
incieased fioni 9 pel cent (3 33) in Gioup A, to *20 pei cent 
(9/’46) in Gioup B It is inipoitant to leali/e that these 
salvaged cases do not fulfill oui ciiteiia foi success 

In an attempt to evaluate the obiective findings associated 
vvitli success 01 failuie of laivngofissuie the clinical de- 


lAiiLn 11 


Resulls of hirMigofis^^uio to 10“4 



Group A 
<■3" pitlent":) 
iriio-irirr 

Group E 
( 4 C patitniBl 

Total 

( 7 *' patlcntBl 

1 Alne > 5 vears vMthout 

further treatment- 

33 

61 

13 

2 Died < 5 ^e^^s with autops^ 

0 

7 

4 

3 Died > T ' ears v\ itliout 

further treatment 

6 

0 

4 

4 Aliv e > 5 ^ ears with 

further treatment 

10 

16 

13 

5 Died < 0 V ears v% ithout autops' 12 

T 

10 

6 Died of cancer 

27 

7 

16 

7 Lost to follo^^ up _ 

12 

0 

0 

Success 1, 2, 3 

S'* 

70 

*>7 

Failure 4 5 6 7 

01 

30 

43 

Success 1, 2, 3, 4 

43 

S6 

70 

Failure 5 and G 

33 

14 

25 

Indeterminate 7 

12 

0 

n 


•All figures are simple percentatres roumlotl to the mnrr«t \Nholc number 


sciiptions of the laijnigeal lesion and pathological data vveie 
leviewed Unfoitunately, the clinical desciiptions vveie in¬ 
adequate foi detailed tabulation and analysis The analysis 
and statistical significance of the pathological data aie sliovyn 
in Table IIIThe diffeientiation of the caicinoma, invasion 
of the intiinsic muscle, and extension of tunioi to a niaigin of 
excision aie all significant obseiyations when con elated with 
outcome, these factois aie elaboiated upon in the discussion 

•The ‘5e\en patient*? -who died in less than tu e \oars ^^lthout nutops^ 
or clinical evidence of cancel are considered Indeteiminate for the*?G com¬ 
parisons and deleted pnoi to the calculations 
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Extension of caicinoma m situ to a maigin of excision is not 
significant 

The nine women lepiesent 11 pei cent of the senes, ap- 
pioximately the same incidence lepoited in othei senes Six 
aie alive and well without tumoi fiom seven to 18 yeais aftei 
fissiue, one died seven yeais aftei fissuie, and at autopsy 
no tumoi was found, one is alive 11 yeais aftei fissuie, 
having had a laiyngectomy, and one died of cancel thiee 
yeais aftei fissuie and inadiation theiapy 

TABLE III 

Con elation of Pathological Findin gs and Outcome _ 

Outcome (Numbei of cases) 

Pei Cent 

Differentiation Success* Failure* Total Pa^ orable X' P 


Pathologic Findings 


Well 

31 

11 

42 

74 

4 87 

<0 05 

Mode: ate and Poo: 

S 

15 

23 

35 

12 1 

<0 01 

In situ oa:c:noma, only 

6 

1 

7 

86 

11 

>0 2 

Tumo: at the :na:g:n 

5 

16 

21 

24 

20 0 

<0 01 

Muscle :n:as:on 

9 

12 

21 

43 

5 4 

0 02 


*As defined in the text 


Seven cases of caicinoma m situ (intiaepithelial caicinoma) 
aie included in this study We define this lesion as one in 
which the entiie thickness of the epithelium is caicmomatous 
and submucosal invasion absent Foiii patients aie alive 
and well fiom six to 11 yeais without evidence of caicinoma, 
one died one-and-one-half yeais aftei fissuie, and at autopsy 
no tumoi was found, two died of laiyngeal caicinoma at 
five months and nine yeais, lespectively 

DISCUSSION 

The evaluation of a mode of theiapy in the tieatment of 
cancel is dependent upon many factois, among them being 
the selection of cases, skill in the execution of theiapy, thoi- 
oughness and accuracy of pathological evaluation and valid 
analysis of the end lesult The lack of these leads to mis¬ 
conceptions, often peipetuated, that aie detiimental to and, 
in fact, at times fatal foi patients If the lesults of laiyn- 
gofissuie for our oiigmal 84 patients aie accepted at then 
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face value, jc. ^Mthout ie\ie\v of the pathological findings, 
failuies as only those dead of caicinoma and discaiding the 
patients lost to follo^^-up, the fne jeai success-iate would be 
86 pel cent foi the entiie senes’ Bj eliminating the fi\e 
cases that aie not histologicallv acceptable to us, and appUing 
the ciiteiia for success and failuie listed pieMOUslv, we ai- 
ii\e at the success late leported (see Table 11) 



Fig 1 L-irMigofissure specimen in a «ingle block incompa=sin.i a well 
differentiated carcinoma of the aocal cord (Enlarged approximateU two 
times) W U Neg No 58-5nSft 


The ideal laijugofissuie will include in a single block, the 
tiue and false coids, the \entiicle, the vocal piocess and a 
small aiea of the subglottis (see Fig 1) Refinements in 
opeiative technique have led to the inclusion of the eiitiie 
anteiioi commissuie and a poition of the anteiioi thud of 
the opposite tiue \ocal coid Knowing this, and being cog¬ 
nizant of the lymphatic diainage of the \ocal coid, automatic¬ 
ally defines the limits of caicinomas suitable foi tieatment 
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Extension of caicinoma m situ to a maigin of excision is not 
significant 

The nine women lepiesent 11 pei cent of the senes, ap- 
pioximately the same incidence lepoited in othei senes Six 
aie alive and well without tiimoi fioni seven to 18 yeais aftei 
fissiue, one died seven yeais altei fissuie, and at autopsy 
no tumoi was found, one is alive 11 yeais aftei fissuie, 
having had a laiyngectomy, and one died of cancel tliiee 
yeais aftei fissuie and inadiation theiapy 


TABLE HI 

Con elation of Pathological Pintlings ami Outcome 


Differentiation Success* 

Outcome (Numbei of cases) 
Pei Cent 

railure* Total Paxoiiblo X- 

P 

Pathologic Findings 

Well 

31 

11 

42 

74 

4 87 

<0 05 

Model ate and Pooi 

S 

15 

23 

33 

12 1 

<0 01 

In siUi caicinoma, onlv 

G 

1 

7 

SG 

1 1 

>02 

Tumoi at the mai gin 

5 

1C 

21 

21 

20 0 

<0 03 

Muscle intasion 

9 

12 

21 

43 

54 

0 02 


*As defined in the text 


Seven cases of caicinoma m situ (intiaepithelial caicinonia) 
aie included in this study We define this lesion as one in 
which the entiie thickness of the epithelium is caicinomatous 
and submucosal invasion absent Foui patients aie alive 
and well fiom six to 11 yeais without evidence of caicinoma, 
one died one-and-one-half yeais aftei fissuie, and at autopsy 
no tumoi was found, two died of laiyngeal caicinoma at 
five months and nine yeais, lespectively 

DISCUSSION 

The evaluation of a mode of theiapy in the tieatment of 
cancel is dependent upon many factois, among them being 
the selection of cases, skill in the execution of theiapy, thoi- 
oughness and accuiacy of pathological evaluation and valid 
analysis of the end lesiilt The lack of these leads to mis¬ 
conceptions, often peipetuated, that aie detiimental to and, 
in fact, at times fatal foi patients If the lesults of laiyn- 
gofissiiie foi oui oiiginal 84 patients aie accepted at then 
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cold amenable to laiyngofissvnc aie lesponsne to uiadia- 
tion tlieiapj, as indicated bv lepoits of Wang and 0 Donnell/ 
Schall/ and Hams et al / who haie 80 pei cent, 92 pei cent 
and 88 pei cent fne-jeai sunivals The functional icsult 
Mith this tjpe of theiapy is good 

It will be noticed that fi\e cases n ith “tiimoi at the maigin” 
in Table III aie successes foi laivngofissnie In addition, two 
cases classified as failnies had “no tiimoi” in the fissuic 
These contiadictoiv findings aie explicable The methods of 
sampling the fissuie specimen foi histologic evaluation vaiied 
duiiiig the peiiod studied Until lecent jeais they mav be 
ciiticized foi having been not onl.\ haphazaid but also in¬ 
complete These aie the faults of the pathologist In some 
instances they have led to laivngectomy in which no tumoi 
ivas found The laiyngologic suigeon ivho emplois laiyngo- 
fissuie must lealize the impoitance of lemoving the specimen 
as a single block, oiientmg it with caie and confeiiing with 
the pathologist The entiie specimen should then be step- 
blocked and sectioned If tumoi appioachcs any maigin, 
that block should be sub-seiiallv sectioned In this mannei, 
as IS cuiiently in use in oui laboiatoiy, accuiate statements 
may be made and fuithei theiapy, if necessaiy, based on 
the best infoimation The lack of such coopeiation and ex¬ 
acting examination piobablv accounts foi the paiadoxes in 
Table III 

Tw^enty-one cases had tumoi at a maigin of excision Of 
these 12 had no furthei theiapv, and nine had eithei laivn- 
gectomj’’ 01 iiiadiation theiapv Of the 12 having no fiiithei 
theiapv, five aie alive and w'ell, five died of cancel and tw'o 
died in less than five yeais of othei causes wnthout clinical 
evidence of cancel Of the nine wdio had fuithei theiapj’’, 
five are alive and w^ell, twm died of cancel, one died in less 
than five yeais wnthout evidence of cancel, and one is lost 
to follow-up Statistical analysis of these data show^ no sig¬ 
nificant diffeience between the “tieated” and “not tieated” 
gioups Thus, fiom the leview^ of these cases w^e aie unable 
to give an objective answ'ei to the question a suigeon might 
ask, “What do I do when theie is tumoi at a maigm’’’ It is 
oui opinion, howevei, that aftei the type of pathological ex- 
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b 5 f laiyngofissuie It is not uncommon foi a caicinoma to 
be moie extensive when examined histologically than is clinic¬ 
ally appieciated The numbei of patients with maiguial 
involvement bv caicinoma in oiu senes, and the high degiee 
ot con elation of this finding with failiue, is indicative that 
these patients weie eithei impiopeily selected oi that the 
fissuie was inadequate—if the cancel was actually limited 
to the aiea ideally encompassed by a laiyngofissuie 

Invasion of the intnnsic muscle gives a most pessimistic 
bias as to outcome Only 24 pei cent of patients with this 
finding weie tieated successfully in this senes (see Table III) 
This finding is usuallv, though not always, heralded by im- 
paiied mobility of the tiue vocal coid Again, the acumen 
of the laiyngologist is taxed, and though some cases with 
muscle invasion aie successfully handled by laiyngofissuie, 
caieful consideiation of the high chance of failuie should be 
given befoie this method of theiapy is employed 

The diffeientiation of the caicinoma must also be con- 
sideied Well diffeientiated cancels aie tieated successfully 
in 74 pel cent of such cases in oui senes Modelately and 
pooily diffeientiated cancels, howevei, aie contioiled by 
laiyngofissuie in only 35 pei cent of such cases in oui senes 
The designation of the diffeientiation of these caicinomas 
IS a factoi dependent upon the pathologist He must examine 
the biopsies with caie and cognizance of what his diagnosis 
will mean 

The functional lesult of the laiyiix that has been tieated 
by laiyngofissuie must be consideied in the evaluation of the 
pioceduie The patient can bieathe thiough his laiynx in 
the majonty of instances, howevei, the incidence of post- 
opeiative “gianulomas”, stiictuie and membiane foimation 
IS not negligible (LeJeune and Lynch") and does necessitate 
fuithei suigical intervention Two patients in this senes 
have peimanent tiacheotomies because of laiyngeal stenosis 
Interference ivith swallowing is laie Post laiyngofissuie 
patients do have a voice, but one that is hoaise In effect, 
the functional lesult in relation to voice is something less 
than desiiable It is a fact that caicinomas of the vocal 
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REPEREN'CES 

1 Ho^\^E T A Tlu Pipsent Place of the Uai \ npofissnre Opeiation 
/old Lcitvnnol Qtol 71 249 27G, 1977 

2 Tuom'JOn St C Intiinsic Cancel of the EaiMi\ JSiit lf( d lout 
1 375 359, 1912 

3 SciimuL a Cancel of the l^nn\ Fne7ear Results Tin EnitN 
<.0“t0Pl G1 517 522, 1951 

4 5V\'sr C C,andODoNMii A F Cancel of the Uar\nx ^<l( f no 
Jour Mid 252 743 747 1955 

5 RncmTTx F C 51 \\\m i u 5V T.Rium H C , and Stiioni\ri i,. 
R Carcinoma of tb2 Intiinsic I^i\n\ ‘'Uro Gun Ohtl 101 401 40G 
1957 

6 J\CK^o\ C E Bi Mil I V, Noii.is C M and Rouiuns R Caici 

noma of the Eai\n\ font .1 1/ 1 1C3 15G7 1570, 1957 

7 LeJum F E,andL5Ntii 51 G The Value of the Bannpofmsure 
Opeiation Ann Olol Ifliiuol oiul iMnintiol G4 25C2C2 1955 

S Hmiis 5\ SiiMi'^TOM S 51, and Ki vmi i R Roentpen Therain 
for Cancer of the Laiingopharinx Tnenti 5'eais’ K\penence Ani'r 
Jour Roentomol 71 S13 S25, 1954 


SCHOLARSHIPS FOR NASAL SURGERY COURSE v 

The Ameiican Rhmologic Society piovided full scholaisliips 
to five jMexican phjsicians, and half scholaisliips to six, to 
enable them to attend a couise in leconstiuctive nasal siiigeiy 
piesented at the White Memoiial Hospital, Los Angeles, Jan- 
uaiy 9-16, 1959 

Di Amos E Fiiend of Manchestei, Conn , chan man of the 
Society’s Public Relations Committee, said the scholaisliips 
weie designed to furthei cement international relations as 
55'ell as to spiead suigical knowledge 
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amination we advocate when tumoi is at a maigin of excision, 
iiiadiation theiapy should be used lathei than lesoiting to 
larj ngectomy 


CONCLUSIONS 

1 A leview of the clinical and pathological data fiom 79 
patients having had laiyngofissuie foi caicinoma of the tiue 
cold leveals an oveiall success late foi the pioceduie as 57 
pel cent 

2 The degiee of diffeientiation of the caicinoma, the pies- 
ence of tumoi at the excisional maigms, and invasion of the 
intiinsic muscle aie pathological featuies that aie significant¬ 
ly 1 elated to the failuie of this technique 

3 Sucess of laiyngofissuie is dependent upon caieful selec¬ 
tion of candidates foi the pioceduie, en bloc lemoval of the 
specimen so as to encompass the lesion, and caieful patho¬ 
logical examination and inteipietation 

A Fiom analysis of the data no meaningful statement le- 
gaiding futuie theiapy in those cases with “tumoi at the 
maigin” can be made 

5 Pei iodic follow-up examinations of post-laiyngofissuie 
patients should nevei cease because of the late appeal ance of 
peisistent tumoi and possible second caicmomas 

6 Because the siiivival lates of patients with mtiinsic 
laiyngeal caicinoma tieated by iiiadiation aie as good as, 
if not bettei, than those tieated by laiyngofissuie, and be¬ 
cause the functional lesult m teims of voice is bettei aftei 
Iiiadiation theiapy, it would seem that iiiadiation should 
supplant laiyngofissuie as the theiapy of choice 
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of the lubella virus as a cause of congenital defects including 
deafness, and by Goodlull, of the significance of the Rh facloi 
as a cause of nucleai deafness Goodhill has stated, “The 
lecent disco\eiy that lubella (Geimarr measles) in the mother 
duiing the fust tiimester of piegnancv might crniSErdeafness 
m the child i\as the fust major contiibution to the etiologic 
analysis of infantile neive deafness in the present centuiy ” 
Goodhill’s ivoik lepiesents anothei such contiibution 

Congemtal Deafness 

Kinney, Goodhill, Fowlei and Van Egmond ha\e emphasized 
the ambiguity of the term “congenital,” and the tendency in 
lecent otological liteiatuie has been to discard it Foimerly 
the term congemtal has often been used as equnalent to 
heieditaiy Van Egmond points out the following three 
possibilities 

J Deafness may be congenital but not liei editary, as in 
deafness caused by lubella dining piegnancy 

2 Deafness may be hereditaiy but not congenital, as in 
otosclerosis 

3 Deafness may be congenital and heieditaiy as in spoiadic 
lecessive deafness 

Goodhill has classified infantile deafness into 

1 Hereditaiy (gene tiansmitted) 

2 Acquiied — 

A Pienatal (infections, acquiied developmental anomalies, 
diug intoxications) 

B Natal (birth injlines and eij.'thioblastosis fetalis) 

C Postnatal (meningitis, viial acoustic neuiitis, encephali¬ 
tis and miscellaneous) 

Fowlei has classified the “congenital” causes of deafness 
as 

1 Causes dining pieconception 

2 Causes duiing piegnancy 



THE PRESCHOOL NERVE-DEAF CHILD 
Study of Etiological Factors ■' 

Bernard Zonderman, M D , 

Boston, Mass 

The puipose of this thesis is to present the results of a 
study of 328 children with severe hearing loss, examined by 
the author during the years 1949 to 1952, at the Clinic for 
the Deaf Child of the Winthrop Foundation for the Study of 
Deafness at the Massachusetts Eye and Ear Infirmary The 
aim of the study was to determine the causes of deafness of 
these preschool deaf children The pertinent available litera- 
tuie will be reviewed 

The Clinic for the Deaf Child of the Winthrop Foundatron 
was established through the foresight of Drs LeRoy A 
Schall and Harold D Walker rn 1940 The purposes, scope, 
organization and accomplishments of this clinical research 
program have been reported by Guilder, Guilder and Schall, 
Meltzer and Lewis The author is grateful to Drs Schall and 
Meltzer for the opportunity given him in 1949 to direct the 
Clinic for the Deaf Child for several years, and thus to be 
intimately associated with an inspiring group of youngsters 
and their parents, and a devoted group of co-workers 

REVIEW OF THE LITERATURE 
Ehological Factor s 

In recent years there has been a great increase in interest 
in the preschool child handicapped by deafness, and numerous 
excellent papers and books have been written on the subject 
Our concepts as to the etiology of deafness present at birth 
(previously often loosely labeled as “hereditary” or “con¬ 
genital”) or acquired in early life are changing, especially 
since the monumental discovery by Gregg of the significance 

*Submitted as Candidates Thesis to American Larj ng-ological Rliinolocr- 
ical and Otological Societj 1957 

Editors Note Tins manuscript lecened in The Laiingoscope Office and 
accepted for publication Jan 27, 1958 
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pel cent of the childien ^^as labeled congenital, and in 11 pei 
cent of these “congenital” cases it nas labeled heieditai.i 
Cauutheis (1945) cites Fiasei, \\ho in 1922 analyzed the 
histones of 135 deaf mutes at the Edmbuigh Royal Institution 
foi Education ot tlie Ueaf and Dumb Of those, 75 neie 
classified as congenital deaf mutes and 60 as cases of deaf- 
mutism acquued in eailv life In onh 21 of the congenital 
deaf mutes nas theie anj possibility of a heieditaij factoi 
That left 51 cases in which some extianeous cause nas le- 
sponsible These figuies agieed with the quoted figuies ol 
nunieious othei imestigatois quoted by Fiasei that shghtlj 
ovei oO pel cent of cases of deaf-mutism aie congenital and 
about 30 pel cent of these aie heieditaix (oi about 15 pel 
cent of the total) 

On the othei hand, Boidley (1952) icpoited an analysis of 
etiologic factois undeiljing impaiied heaniig in 485 pieschool 
deaf childieii He found familial deafness in onl> 18 of these 
cliildien (less than 4 pei cent) Fowlei lepoited 81 childien 
with pienatal causes of deafness out of 270 deaf >oung chil- 
dien Of the 81, onh 10 neie asciibed to “causes dining 
pieconception,” (seven heieditaij deafness, one nitli letinitis 
pigmentosa, and tn o n ith s\ philis), an incidence of 3 7 pei 
cent of the total (10/270) 

Keii Love wiote in 1921 “The thing most wanted fiom 
the pathologist at piesent is a senes of postmoitem exam¬ 
inations of undoubtedly deaf-boin childien ” Cauutheis adds 
that “This is still tiue in 1944 ” Kinney lepoited in 1950 that 
following a complete suivev of all published volumes of the 
Cumulative Index Medicus he found 42 ai tides on the subject 
of heieditaiy deafness, howevei, he was unable to find a 
single human case m which theie was an accuiate histoiy 
and acceptable heaiing tests combined with pathological study 
of both the tempoial bone and biain “Theie is not one 
Ameiican case This is a veiy shocking condition, and I 
would uige that effoit be put foith to obtain such specimens 
fiom cases that might be within oui knowledge ” He suggests 
that a cential lepositoiy of such case histones and specimens 
be established by the Ameiican Otological Society 

Altmann (1950) made a veiy scholaily, compiehensive le- 
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3 Causes dm mg laboi 
1 Heied-ttaiy Deafness 

Accoiding to Van Egmond theie aie two types of heieditaiy 
deafness, namely dominant mnei eai deafness and 'lecesswe 
spoiadic deafness 

a Dominant mnei eai deafness usually develops at middle 
age and is piogiessive, it is laiely congenital, howevei, he 
cites the woik of Waaidenbeig, who m 1951 desciibed a 
hitheito unknown heieditaiy syndiome of six chief chaiacteis, 
one of which was congenital dominant deafness (piesent m 
20 pel cent of the cases) 

h Recessive spoiadic deafness is the common foim of m- 
heiited deafness m man Because the gene foi deafness is 
tiansmitted as a lecessive chaiacteiistic, consangumous mai- 
iiages have a piofound effect on its incidence This fact 
was noted by Fay m 1889, long befoie the laws of inheiitance 
weie known Ballengei lepoits that 47 maiiiages between 
blood lelations pioduced 72 deaf mutes Hopkins et al, made 
an extensive study of 310 pedigiees at the Claike School foi 
the Deaf They found that the incidence of cousin maiiiages 
among the families of the deaf childien was about 8 pei cent 
as compaied to 0 2 pei cent m the geneial population The 
excellent and detailed lepoits on heiedity and consanguinity 
by Shambaugh and Yeaisley aie woithy of study 

The incidence of heieditaiy deafness is difficult to asceitam 
fiom the liteiatuie, as the peicentages vaiy gieatly, and un¬ 
doubtedly numeious cases of acquiied deafness have been 
eiioneously labeled heieditaiy m past statistical lepoits 

Thus, Van Egmond states that “the numbei of cases of 
congenital deafness by heiedity is piesumably half to one 
thud of all the deaf, lecessive deafness stiongly piedominat- 
ing Accoiding to Dahlbeig two-thuds of the congenital 
deaf would be deaf by heiedity” Beasley, lepoiting the le- 
sults of a suivey of the schools foi the deaf by the United 
States Public Health Seivice, states that the deafness m 61 

*See also the interesting papei b\ Alexmdei Gnham Bell (1SS1)— 
Memoii Upon the Foimation of n Deaf VaiietN of the Human Race’ 
Reference No 15C 
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^\hlch caidiac lesions and deafness ^\ele leportcd as impoitanl 
sequellae Among these iveie the leports of S^\an et al 
Caiiutheis, Welch, iSIartm, Evans, Muiiav and Hillei 

Giegg (1946) lepoi-ted an incidence of 111 cases of deaf¬ 
ness, 38 with lieait disease, and 23 with eye defects in 130 
cases of lubella S^^an et al, (1946) ga\e a detailed anal>si5 
of the sequellae of maternal lubella These included cataracts, 
deaf-mutism, heart disease, miciocephah, umbilical henna, 
bifid uvula, mental deficiency, speech defects and stiabismus 

Muiiay (1949) made a thoiough stud\ of 105 lubella-deaf 
children He found no diffeience in the degiees of deafness 
when the lubella was contracted at six veeks and at thiee 
months Most of these childien weie only moderatelj to 
se\eiely deaf but not totally deaf, mth an a\erage loss o\ei 
the speech range of 65 db in the bettei eai They can be 
benefited by the use of heaiing aids He, theiefoie, deploies 
the use of the teim "deaf-mute” foi these children In the 
same year, Hiller studied 42 congenitally deaf childien Of 
these, 32 weie of lubella oiigin, and had audiometiic findings 
similai to those repoited by Muira\. 

In 1946 Martin leported 36 cases of deafness due to matei- 
nal lubella out of 102 deaf children studied The lubella vas 
piesumablv contracted duiing an epidemic in Biitain in 1940 
ctnd 1941 

Among American authors, Goodhill (1950) notes the fol¬ 
lowing Reese, Erickson, Altmann and Dingman, Hopkins, 
Obei et al, Aycock and Ingalls, Fovlei, and ^lacFailan 

Obei, Horton and Feemstei repoited (1947), 17 abnormal 
pregnancies in a study of 54 mothers who had rubella in 1943 
in Massachusetts Of the 17, abortions occuiied in nine, and 
the other eight produced infants with abnormalities 

Aycock and Ingalls emphasize the seriousness of maternal 
rubella as a cause of disease in infants They suggest the 
possibihrt that other virus diseases, including poliomyelitis, 
may be the cause of many fetal diseases and developmental 
anomalies 

MacFarlan (1948) emphasized that “recent investigations 
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View of the otolaiyngological liteiatuie on the histologic pic- 
tuie of inheiited neive deafness in man and animals, and he 
lepoits two cases of his own This woik is a classic and will 
ceitainly facilitate leseaich in the fiituie He concludes that 
“the anatomic findings in inheiited deafness can be divided 
into two types 

1 Piimaiy changes in the cochleai duct and saccule 
a changes confined to the epithehal paits of the cochleai duct 
with 01 without involvement of the saccule (so-called spoiadic 
deaf-mutism m man, deafness m dogs and cats with pigment 
anomalies, deafness associated with locomotoi anomalies m 
lodents) , b additional slight anomalies of the osseous fiame- 
woik of the cochlea (in man) , and c maiked anomalies in 
the membianous and osseous paits of the cochlea, the saccule, 
the endolj’-mphatic duct and sac (so-called typus Mondmi in 
man and dogs) In all the subgioups, paiticulaily the last- 
named one, cooidinated anomalies of the cential cochleai 
system might be piesent 

“2 Piimaiy degeneiative atiophy of the spiial ganglion on 
the basis of an inheiited ‘localized weakness of the cochleai 
system (man, hoises) ” 

S Acquved Deafness — 

A Pienatal Causes —1 Maternal lubella 

In 1941 Giegg, an ophthalmic suigeon in Sydney, New 
South Wales, lepoited a maiked inciease in the numbei of 
cases of congenital cataiact and heait lesions in childien of 
motheis who had lubella dining the fust tiimestei of pieg- 
iiancy This followed a pandemic outbieak of lubella m 
Austialia in 1939 and 1940 He suggested that lubella 
contiacted by motheis dining the fust tiimestei was the 
diiect cause of congenital cataiact and othei defects As 
Wilson points out, he was deseivedly honoied with a knight¬ 
hood foi his monumental discoveiy 

Goodhill, in an excellent study of the neive deaf child has 
leviewed the histoiy of lubella obseivations by Austialian, 
Biitish and Ameiican authois Following Gi egg’s published 
lepoit, a numbei of aitides appealed fiom Austialia in 
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et al (1953), and Lindsay and Haiuson (1951) and Wilson 
(1955) 

Rubella, and possibly otliei infectious oi toxic agents, at¬ 
tacks that pai-t of the embiyo nhich is most actively develop¬ 
ing at the time of infection “It is lecognized that abo\e all, 
the timing of the inleifeience is the vital factoi The same 
type abnoimality is pioducible bj se\eial methods expeii- 
mentallv piovidmg they aie applied at the same developmental 
stage, and it thus appeals that foi each pait of the bodN theic 
IS a time, its ciitical de\ elopmental peiiod, at uliicli it would 
be selectivelv affected bi an> one of niaiij methods though 
in vaiied degiee” (Lindsay) Swan (1949) found that the 
aveiage peiiod of piegnancv foi congenital cataiact was 1 4 
months, foi lieait lesions 1 5 months, and foi deafness 2 3 
months Muiiay (1949) points out that the innci eai appeals 
to be most easih damaged between the sixth and twelfth 
week 

Lindsai and Haiuson (1954) state that though the amount 
of pathological mateiial is small, a compiehensne pictuie of 
the histo-pathologj’ of this condition has emeiged They 
find that lubella in the fust tiiniestei pioduces in the child 
the sacculo-cochleai (Sclieibe) tjpe of malfoi niation of the 
innei eai similai to the heieditaiy type, wuth the gieatest 
defects noted in the apical coils The bonv labjiinthine cap¬ 
sule is ahvajs noinial, as aie the cells of the spiial ganglion 
and the neive fibeis, utiicle and semicii culai canals 

B Natal Causes—1 Eiythioblastosis Fetalis 

The establishment of a definite lelationship of keinicteius 
and ei jdhioblastosis wnth bilateial nucleai deafness bv Good- 
lull in 1949 wms a gieat advance in the seaicli foi the etiolog¬ 
ical factois of neive deafness in eaily childhood 

In 1875 Orth fust noted the lelationship of seveie jaundice 
m new'-boin infants with the postmoitem yellow pigmentation 
of ceitain nucleai masses of the biain To this pathological 
staining Schmoil applied the teini “Keinicteius” in 1903 

Zimmeiman and Yannet, in 1933, pointed out that “jaun- 
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show tliat lubella in the piegnant mothei is a fiequent cause 
(of deafness) even though the attack ma 3 ^ be mild ” 

Lemmon (1950) stated that if a voman contxacts lubella 
duimg the fiist 100 daj'^s of piegnancy, the chances axe one 
in foux the otfspxmg will have some sevexe congenital defect 
Landtman (1948) felt that othei diseases, including the com¬ 
mon cold, influenza, and pneumonia, may have a similai effect 

The pexcentage of cases of deafness in infancy caused by 
xubella is vaxiable This maj^ be due to the fact, stiessed bj 
Goodhill, that the eailiex xepoxts emphasized the caxdiac and 
oculax lesions and weie made while the childxn wexe still too 
young fox caxeful audiological evaluation The latex sta¬ 
tistics “show cleaxly that deafness was bj' fax the most 
common sequel of matexnal xubella, and that congenital cata- 
lact and congenital caxdiac disease wexe xelativelj^ infxequent 
sequellae ’’ 

As noted above. Max tin lepoited an incidence of 35 pex 
cent m his studj'’ of 102 deaf childxen in Bxitain Of 147 cases 
Nvirii congenital lesions, Caxiutheis (1945) found 80 pex cent 
(116) wexe sevexely deaf Of 102 cases with a definite 
histoxy of matexnal xubella, 74 weie deaf and 14 have con¬ 
genital heaxt lesions 

Goodhill (1950) found that of 904 deaf childxen studied, 
matexnal xubella in the fixst tximestex of pxegnancy was the 
potential cause of deafness in 186 (20 5 pex cent), as against 
3 pex cent caused by ex ythx oblastosis and 10 pex cent caused 
by meningitis 

In Boxdley’s lepoxt (1952), matexnal xubella IS shown to 
be the cause in 24 out of 485 cases (5 pex cent), as against 29 
cases caused by ex ythx oblastosis and 49 cases due to menin¬ 
gitis Fowlex and Basek (1954) xepoxt 12 cases of maternal 
xubella out of 270 cases (4 5 pex cent, as against 12 cases due 
to the Rh factox, and 10 cases due to meningitis 

The pathology in the tempoxal bones m xubella deafness 
has been discussed by Caixuthexs (1945), Swan (1949), 
Schall, Luxie and Kelemen (1951), Nagex (1952), Lindsay 
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of ovu knowledge, deafness has ne\ei been desciibed as one 
of its sequellae,” being appaieiitly iiiiawaie of the abo\e- 
mentioned lepoits 

In 1950 E\ans and Polam lepoited on 16 patients with 
neuiological sequellae of eiytliioblastosis, of which fi\e aie 
deaf (30 pei cent) Ciabtiee and Geiiaid (1950) lepoited 
16 cases of peiceptne deafness in 20 cases of keinicteius 
(SO pel cent) Peailstein (1950) lepoited that deafness !<= 
a common sequel of keinicteiiis, occuiiing in 40 pei cent of 
cases 

In 1952 Johnson found among 50 cases of nei\e deafness 
six cases piobably due to Rh incompatibihti In the same 
jeai Geiiaid w'lote an excellent summaii of keinicteius and 
pointed out the fiequency of deafness as a sequel Boidlej 
(1952) lepoits eivtluoblastosis as a causatne factoi in 29 
out of 485 cases of pieschool deaf childien (6 pei cent) 

Kinney (1953) lepoits 14 cases out of 630 childien with 
paitial peiception deafness (2 2 pei cent) caused bj eijthio- 
olastosis Fowlei and Basek (1954) found an incidence of 
12 cases due to the Rh factoi out of 270 cases (4 5 pei cent) 
Cavanagh (19541 published an excellent leview of “The 
Rhesus Factoi m Deafness ’’ She found thiee cases of Rhesus 
sensitization among 118 deaf childien Among 124 Rhesus 
babies she found six cases of deafness, “none of winch had 
been suspected, although most of the childien had been well 
eaied foi domestically and medicalh ” She concludes that 
it “would seem, theiefoie, that the attention of otologists 
and pediatiicians ought to be diawn to this possible sequel 
of Rhesus incompatibility If eveiy Rh negative woman is 
delivei ed w hei e thei e ai e facilities foi testing the coi d blood 
and foi an eaily exchange tiansfvision (lepeated as neces- 
saiv), then Rhesus childien should cease to be ciippled bv 
keinicteius oi deafness ” 

The neuiological lesions of eijthioblastosis fetalis in lela- 
tion to nucleai deafness weie desciibed bv Dublin in 1951 
(see also his lepoit of 1949) He examined the biains of 
seven new'boin infants having eiytliioblastosis fetalis, pai- 
ticulai attention being gnen to the auditoiy patliwmvs He 
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dice of the nucleai masses of the biain is most fiequently, if 
not exclusively, associated with icteius giavis neonatoium” 

In 1940, Laudsteinei and Wienei discoveied the Rhesus 
factoi in human led cells This was a new agglutinogen 
(piotein) on the suiface of human led cells (also piesent in 
the Rhesus monkey, hence “Rh”) found in 85 pei cent of 
the white population, and mheiited accoidmg to Mendehan 
law as a dominant chaiacteiistic 

In 1941, Levine, Katzm and Buinham pointed out that in¬ 
compatibility between the Rh antibodies in the mothei’s 
seium and the Rh factoi in the led blood cells of the newborn 
infant was the cause of the mysteiious, and often fatal, gioup 
of diseases known as “eij'thioblastosis fetalis” (including 
“hydiops fetalis,” icteius giavis neonatoium, and congenital 
hemoljtic anemia) Lucid summaiies of the lelationship be¬ 
tween eijdhioblastosis and the Rh factoi can be found in the 
excellent ai tides by Diamond, Goodhill, and Cavanagh 

In 1944 the fust case of seveie deafness following keinic- 
teius was lepoited by Coquet In 1948 Landy lepoited foiu 
cases of deafness among eight cases of keinicteius 

In 1950 appealed two aitides by Goodhill He pointed 
out that “one of the sequellae of Rh factoi incompatibility 
namely, eiythioblastosis with keinicteius, may lesult in a 
bilateial peiceptive deafness and othei physical defects, the 
most common of which is athetoid spasticity ” He found that 
of 904 deaf childien studied, eiythioblastosis was the po¬ 
tential cause of deafness in 3 pei cent of the cases, as against 
20 5 caused by maternal lubella and 10 3 pei cent by menin¬ 
gitis He concludes that “the Rh factoi thus takes its place 
in the etiologic classification of infantile pieceptive deafness 
This position IS not a majoi one It does not appioach ma¬ 
ternal lubella, meningitis and the exanthemata in numeiical 
impoitance It is neveitheless, a significant cause and one 
which may point to othei seiologic factoi s in the etiology 
of infantile deafness ” 

In 1950 Bainett and Rvdei published a lepoit of one case 
which lecoveied fiom eiythioblastotic keinicteius but had as 
one of its sequellae total deafness They state “to the best 
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and piincipally the doisal cochleai nucleus, which is the onU 
pait of the auditoij pathwa3' in which the fibeis which caii.\ 
high fieqiiencj' impulses aie concentiated (He cites the in- 
teiesting papeis of Lewj’ and Kobiak, Gassei, Loientc de No, 
and otheis to piove his point) Heieditaii deafness (in con- 
tiast to the othei two tjpes) is associated w'lth the "lesiduar’ 
type of audiogiam (healing only foi loud low fiequencies), 
because the oigan of Coiti is undeideveloped along the whole 
basilai membiane “The ‘lesidual giaphs’ lepiesent those 
cases in which total deafness would e\ist as a lesult of seieie 
lesions 111 the oigan of Corti, but the Mbiatoiy, quasitactile 
component of heaiing is pieseived” (Bocca, 1952 and 1953) 
In 2000 cases studied he found “no cases with no lemnants 
of heai mg ” 

2 Causes Dio ing Laboi and Doth 

That difficulties associated with the piocess of biith niav 
be 1 elated to cential neivous svstem damage and auditoi 3 
disoideis in loung childien has been pointed out by manv 
authois, notably Mjklebust, Windle, Doll, IMoloy, and Stiauss 
Most of these studies do not anahze specificalh the pioblem 
of nei\e deafness, and much leseaich in this specific field is 
needed As Mi'klebust has stated “A numbei of childien 
with peiipheial healing impaiiment have no othei etiology 
except that of piesumed damage at biith It is conceivable 
that leseaich will leveal that biith damage can affect the 
blood supply to the innei eai, causing eithei depiivation oi 
liemonliage with lesultant deteiioiation of the oigan of 
Coiti 01 othei cochleai and aiiditoiy neive functioning” 
Fisch has pointed out that the cochleai nuclei aie possibly 
the most complicated and anoxia-sensitive basal nuclei of the 
biain 

Windle has demonstiated the majoi lole played by' anoxia 
m the causation of neuiological disoideis in the offspiing 
He points out that even biief peiiods of anoxia can pioduce 
piofound and peimanent changes, and he leminds us that 
Little, in 1862, diew attention to ceiebial pathology in human 
infants as due to “abnoimal paituiition, difficult labois, pie- 
matuie birth, and asphy'xia ” 
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tound cell injuij^ in both the doisal and vential cochleai 
nuclei, the supeiioi olivai}’’ nuclei, the medial geniculate body, 
the nuclei of the infeiioi quadiigeminal body Theie weie 
mild changes in the auditoiy coitex, but the cochleai neives 
showed veiy little change The auditoiy pathway, theiefoie, 
IS widely and symmeti ically involved He stated that “the 
mechanism of ceiebial injiuy in eiythioblastosis fetalis is 
one of anoxia The distiibution of lesions is the same as that 
of any anoxic disoidei, such as caibon monoxide poisoning 
The ceiebial anoxia of eiythioblastosis lesults fiom the 
intiavasculai hemolysis, which depiives the capillaiies, and 
the tissues thej’- supply, of ox 3 'gen ” 

Kelemen (1956) points out that Geiiaid (1952) was the 
fust to submit the histopathological findings m the cochlea 
in his two cases of keinicteius which died duiing the neonatal 
peiiod, and that no othei such lepoits aie available He 
lepoits the thud case of a thiee-daj’^-old infant who died of 
eiythioblastosis fetalis and desciibes the findings in the 
healing oigans, “displacement of the walls of the membianous 
labyimth, sj’^mnieti ically on both sides, was lepiesented by 
dilatation of the vestibulai scala, slight distension of the 
peiilyniphatic cisteina, and consideiable dilatation of the 
endolymphatic sac with edematous i ugae ” 

In connection with the thiee etiological factois thus fai 
leviewed (heiedity, lubella, and eiythioblastosis) the fas¬ 
cinating aiticle of Fisch (1955) “The Aetiologj’- of Congenital 
Deafness and Audiometiic Patterns,” should be noted He 
studied 250 cases of congenital deafness with leliable audio- 
giams, and evaluated the pattern of audiogiam as i elated to 
possible cause Thus in deafness fiom maternal lubella, 
wheie the lesion is in the cochlea (developmental aiiest 
of the oigan of Coiti as a whole), theie is a flat audio¬ 
giam On the othei hand, the most significant featuie of 
deafness due to pathological conditions which complicate the 
ciicumstances of biith oi immediate postnatal peiiod (eijdh- 
loblastosis, neonatal jaundice, anoxia) is “the selective loss 
of healing foi high fiequencies” and a sloping cwve with 
only model ate impaiiment of heaiing (nucleai type of deaf¬ 
ness) In these conditions the lesion is in the cochleai nuclei, 



ZONDERMAN NERVE-DEAF CHILD 


67 


demonstiated the tiansmission of stieptomycm fiom the ma¬ 
ternal to the fetal cn dilation 

Kinnev listed foui cases of deafness due to quinine given 
to the mothei eaily in piegnancv, and Fowlei lepoits one 
case due to oveiuse of diugs 

Almost 20 veais ago Tajloi emphasized that “if the otol¬ 
ogist, in obtaining a histoiv of each child sho\Mng a neive 
deafness, will inquiie caiefully into the histoiy of diugs 
administeied to the mother duiing hei term of piegnancv, 
the etiologj’^ of a numbei of peipleving and otheiwise un¬ 
explained cases of nei\e deafness may be solved ” 

b MjsceUanemis hitia-Utcrmc Causes 

1 That viius diseases (othei than maternal lubella) and 
seiological incompatibilities (othei than Rh) may be etiolog¬ 
ical factois in deafness piesent at bii*th has been pointed out 
by authors alieady cited (Tavloi, Aycock et al, Goodhill, 
Van Egmond) 

2 Bordley (1952) emphasized that maternal immunization 
duiing pregnancy may cause deafness He lepoited four cases 
attiibuted to the admmistiation of immune globulin to moth¬ 
ei s duiing the fust tiimestei of piegnancy as piophylaxis 
against measles He suggested that “some of the piesent 
work being done on pienatal immunization in some obstetrical 
and pediatiic clinics should be assessed vith the gieatest 
care ” 

3 Congenital syphilis is no longei the significant cause of 
deafness it vas foimerly Yeaisley (1934) lepoited 187 cases 
in 4,314 deaf childien in England (4 3 pei cent), and Sham- 
baugh (1928) lepoited 24 cases out of 1,192 in the United 
States (2 pei cent) Ballengei (1947) indicated that the 
incidence of congenital syphilis among deaf-mutes has been 
vaiiously estimated at fiom 3 5 to 25 pei cent In lecent 
leports Boidley and Kinney list no cases of congenital syphilis 
and Fonlei lists two cases (with mteistitial keiatitis) 

4 Diabetes and Cietinism have been implicated as pienatal 
causes of infantile deafness (Kelemen, Tayloi, Yeaisley, 
Hni’witz and Skippei) Kelemen (1955) submits the fust 
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Myklebiist indicates that central neivous system damage 
and aiiditoiy disoideis at the time of biith have been related 
io piematiiiity, post-term deliver 3 ’’, prolonged labor, difficult 
labor, Caeserean deliver 3 % breech and other atypical fetal 
presentations, the use of anesthetic drugs during labor and 
delivery, and especially asph 3 'xia neonatorum 

In recent clinical reports on the etiology of infantile nerve 
deafness, Boidley ascribes 13 cases (out of 485) to birth 
injuries and five to toxemia of pregnancy, Fowler reports 
21 cases due to causes dui mg labor and four due to eclampsia 
in his senes of 270 cases, and Kinne 3 ’^ reports 24 cases (out 
of 630) as due to birth injuries 

3 Othe') P)e7iatal and Natal Causes—a Ototoxic drugs 

The danger of transmission of ototoxic drugs from mother 
to ferus has been stressed by numerous authors In 1848, 
Paiak reported finding high concentrations of sodium salicyl¬ 
ate in the urine of infants for several days, in cases in which 
this drug had been given to mothers 30 minutes before de¬ 
livery 

Nicloux (1909) gave alcohol in milk to mothers one hour 
before delivery and found alcohol in the umbilical cord of the 
newborn in the same concentration as in the maternal blood 
In 1913 Wade reported five cases of deaf-mutism attributed 
to chronic alcoholism in the mother Taylor states that 
Pel'ey (1912) found “that the newborn baby of a mother 
who IS addicted to morphine or opium is as much an addict 
as the mother, for the child’s blood and tissues are as fully 
saturated with narcotic as hers ’’ 

Mosher (1938) and Taylor (1937) demonstrated the toxic 
effects on the organ of Coiti of the offspring of quinine given 
to the mother 

The ototoxicrty of drugs is the subject of a recent Wherry 
Memorial Lecture (1954) by Lurie He points out that the 
ototoxic drugs—salicylates, quinine, ascaridole, neomycin and 
the streptomycin group—are all products of plant cell metab¬ 
olism used in the treatment of bacterial disease, and are 
dangerous to the function of the ear Woltz and Wiley have 
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middle-eai suppuiation and "middle-eai cataiih” as the cause 
m 1,424 cases (48 5 pel cent) 

In lecent lepoits Boiclle> (1952) lists meningitis as the 
cause in 43, oi 9 pei cent, of cases out of 485 childien ^^lth 
impaiied heaiing (fiom all causes—^lieieditaiy, pienatal, 
natal and postnatal) Meningitis in this listing is the leading 
deteimined cause Of the othei childhood diseases theie ueie 
31 cases of measles (Rubeola), 37 cases of iinevplained feieis, 
eight cases of iihooping cough, six cases of chicken pox, five 
cases of mumps, foui cases of peniimonia, two cases due to 
seal let feiei, and one case due to pohonnelitis 

Kinney (1953) lepoited on a study of 2,628 cases of im- 
paiied heaimg in childien Of these, 910 weie classified as 
peiception cases and included 310 with unilateial loss (no 
healing in one eai, noimal lieaxing in the othei) and 630 
with paitial (bilateial) loss In the unilateial cases, “men- 
mgitis" is gn en as the cause in 23 9 pei cent, measles in 23 2 
pel cent, and mumps in 10 6 pei cent In the 630 “paitial 
loss peiception cases” measles is blamed in 17 3 pei cent as 
compaied to meningitis 4 8 pei cent, mumps 3 5 per cent, 
pertussis 2 7 pei cent, “polio” 1 pei cent Kinney concludes 
that "the measles viius as a cause of peiception heaimg loss 
m childien is piobablv of gieatei impoit than has been le- 
poited in pieMous publications” 

Fowlei and Basek (1954) lepoiting on postnatal causes 
of deafness in 189 childien, lists ten cases due to meningitis, 
eight cases due to mumps, 14 cases due to measles and 45 
cases due to otitis media They point out that the high in¬ 
cidence of otitis media as compaied to meningitis (4 5 to 1) 
in then cases is at gieat vaiiance with the lecent lepoits of 
Boidley and Scott-Monciieff that meningitis is the commonest 
cause of postnatal deafness, but thev cannot explain this 
diffeience 

Wilson points out that while scailet fe\ei mav cause a 
diffuse labjuinthitis and meningitis, the most common cause 
of deafness in this condition is a labvi inthitis secondaiy to 
suppuiative otitis media Lindsav and Hemenwav point out 

that this is also tiue in measles, and state that with piopei 
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pathological lepoit of the findings in the eai of a six months 
fetus deliveied by hj'steiectomy of a diabetic mothei 

) Congenital atoesia of the external auditoiy canal may 
pioduce deafness at biith, especially if theie is malfoimation 
of tne middle eai (Van Egmond) Altmann has wiitten an 
excellent leview of the subject (1951), and Wilson (1955) 
devotes a chaptei to the subject of congenital abnoimalities 
in his lecent textbook “Diseases of the Eai, Nose, and Thioat 
in Childien ” 

C Acqiaied Postnatal Causes 

Accoiding to Wilson (1955) seveie deafness in infants and 
young childieii is usually caused by labyiinthitis oi toxic 
damage 

In tne pie-antibiotic eia, meningitis (especially ceiebio- 
spinal meningitis) was the commonest cause of labyiinthitis 
Thus Shambaugh in 1928, in lepoiting the cause of acquiied 
deafness in childieii in schools foi the deaf, lists meningitis 
as the leading cause of deafness in 1,192 cases studied Men¬ 
ingitis accounted foi 17 5 pei cent as compaied to seal let 
fevei (8 4 pei cent), measles (8 2 pei cent), influenza (71 
pel cent), pneumonia (4 5 pei cent), peitussis (3 5 pei cent), 
infantile paialysis (31 pei cent), mumps (1 pei cent), and 
siippuiative otitis media and its complications (5 6 pei cent) 
In Best’s lepoit foi the same yeai, meningitis was the leading 
cause with 14 5 pei cent as compaied with scailet fevei (7 3 
pel cent), measles (5 7 pei cent), peitussis (4 7 pei cent), 
pneumonia (3 7 pei cent), typhoid fevei (19 pei cent), in¬ 
fantile paialysis (19 pei cent), diphtheiia (14 pei cent), 
influenza ( 9 pei cent), mumps ( 8 pei cent), disease of eai 
and mastoiditis (2 4 pei cent) 

In England, Yeaisley lepoited in 1934 on a study of ovei 
4,000 cases of “educational deafness” seen in 25 yeais Of 
2,935 cases of acquned deafness, meningitis was listed as 
the cause of 375 (13 pei cent) as compaied to measles (9 pei 
cent), scailet fevei (9 per cent), influenza (8 pei cent), 
pneumonia (15 pei cent), pertussis (2 per cent), diphtheiia 
(2 pel cent), mumps (0 2 pei cent) Yeaisley, howevei, lists 
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‘m 3 ui\’' as a cause m 139 cases (17 pei cent) > and Sham- 
baugk (1928) lists “skull fiactuie” as the cause in 2 pei cent 
of ins cases, and ‘ fall” as the cause in 1 pei cent Tiauma 
IS also listed as a cause in the lepoits of Kinney, and in Fon- 
ler and Basek 

Schuknecht and his associates ha\e lepoited inteiesting 
clinical and expeiimental studies of the lelationship of head 
injuiy and deatness In then most icceiit lepoit (1956) 
they point out that “paitial peimanent deafness occuis in 
about 50 pel cent of patients who incui a blow to the head 
seveie enough to pioduce unconsciousness E\en a mild head 
blow without loss of consciousness can occasionally lesult in 
deafness” The\ classify deafness fiom blows to the head 
into thiee gioups 1 Longitudinal fiactuie of the tempoial 
bone usually causes conduction deafness thiough inteifeience 
with the sound-conducting apparatus Theie is often, m ad¬ 
dition, a peiceptne deafness for high fiequencies due to 
tiauma to the organ of Goiti, 2 Tians\erse fractuie of the 
tempoial bone passing thiough the labyimth usuall\ causes 
a pi of ound loss of auditoiv and \estibulai function, 3 Laby- 
iinthme concussion may cause peiceptne deafness without 
loentgenological eiidence of fi-actuie The significant patho¬ 
logical changes lie in the organ of Coiti, with the se\erest 
damage in the uppei basal turn 

THE PRESENT STUDT 

The lecoids of 328 childien lefeiied to the Clinic foi the 
Deaf Child of the Winthiop Foundation of the ^lassachusetts 
Eye and Eai Infiimaiy weie studied to deteimme the piobable 
etiologic factois These cases include those seen at initial 
interview and subsequent Msits to the Clmic by the authoi, 
as otologist in chaige, duiing the yeais 1949 to 1952, and 
those fust seen in prioi yeais by othei otologists of the 
Winthiop Foundation but le-evaluated by the authoi duiing 
follow-up intei views 

Most of the childien had a complete diagnostic study con¬ 
sisting of 1 A detailed histoiy and otological examination, 
2 estimate of heaiing and speech capacity by a tiained 
audiometi ist, 3 estimate of intelligence by a dim cal psychol- 
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jintibiotic tieatment, this complication of bacteiial otitis 
media should be a laie occuiience, theiefoie, since the ad¬ 
vent of antibiotic theiapy, the most fiequent type of deafness 
caused by measles will be that due to the diiect effect of the 
viius on the mnei eai (“neiuo-labyimthitis,” viial acoustic 
neiuitis, measles menmgo-encephalitis) They weie able to 
find only thiee cases in the liteiatuie desciibing the patholog\’’ 
in the innei eai They summaiize the findings in these cases 
and give a detailed lepoit of a fouith case showing “endo- 
Ijunphatic labyiinthitis” with secondaiy neive degeneiation 

That dings used in the tieatment of bacteiial infections 
may cause iieive deafness has alieadj’' been noted in the dis¬ 
cussion of ototoxic diugs In lecent yeais, studies have been 
earned out on sti eptomycin, dih 3 '^diostieptomycin, and neo¬ 
mycin 

In 1952, Walkei lepoited on a study of 93 cases of tubei- 
culous otitis media (most of them m childien), tieated bj^ 
sti eptomycin and dihj'^diostieptomj'’cin He found 68 cases 
with model ate to seveie deafness The deafness was often 
pieceded bj'^ tinnitus and usuallj'^ became appaient in the fifth 
01 sixth month of theiapj'’ 

Dihydiosti eptomycin is moie likely to cause cochleai dam¬ 
age than stieptomjmin, howevei, both diugs have been found 
to cause deafness and vestibulai distuibances Luiie points 
out that theie is definite degeneiation of external haii cells 
and internal haii cells of the oigan of Coiti with secondaij"^ 
involvement of the ganglion cells of the cochlea Theie is 
also degeneiation of the haii cells in the ensta of the semi- 
ciiculai canals and in the macula of the utiicle Neomycin 
affected the oigan of Coiti and not the vestibulai appaiatus 
Luiie wains us that these diugs must be used with caution, 
foi some patients will “pay the pi ice of deafness with then 
use ” 

Tiauma is listed as a cause of acquiied deafness by numei- 
ous authois Wilson states “Tiauma is a possible cause, 
but fractuie of the skull likely to cause complete deafness 
would most piobably piove fatal” Yeaisley (1934), in re¬ 
viewing 2,935 cases of acquiied “educational” deafness lists 
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01 weie lefeiied fiom iiual comnuimties, and the peitment 
infoimation such as details of birth, neonatal histoi\, and 
studies of seiolog\- and Rh factois weie not available to us 

In Table I is shonn the age lange of the 328 childien when 
fust lefeiied to the Winthiop Foundation The age factor 
IS lelated to etiologv in that the >oungei the child, nhen the 


TABLE II 


Causes of Se\ere Hearing Loss in the Children Studied at the 
n inthrop Foundation _ 


CaubC 

Number 

Pcrc* Titai,c 

A Hereditarj (Familial) 

It 

4 6 

B Acquired Prenatal and Nani Cni^c'; (116 or Ti 
1 'Maternal Rubella 

.E-) 

36 

no 

2 Rh IncompatibiliU 


70 

0 Causes During Labor and Birth 
a Prematurit', Twins, Placenta 

Praeua, To\emn 

18 

b b 

b Traumatic labor, Brain in 3 m\. 

•• Cerebral palsi 

ill 

•' 0 

c Cxanosis, Icterus 

3 

1 0 

4 Congenital Anatomical Defects 

7 

2 0 

C Acquired Postnatal Causes (49 or 11C-) 

1 Meningitis 

17 

52 

2 High fe%ers Pneumonia etc 

11 

33 

3 Measles 

6 

20 

4 Mumps _ _ 

2 

06 

5 Pertussis 

1 

03 

6 Rabies Vaccine 

1 

0 3 

1 Skull Injuries 

4 

1 2 

S Middle Ear Disease 

— 7 

20 

D Cause Undetermined 

14S 

45 0 

Total 

. 32S 

100 0 


deafness was fust lecognized and competent help sought, 
the moie likelihood theie was of finding aleit and intelligent 
paients, and of obtaining peitment etiologic data Some of 
these childien nere boin befoie the significant ielation of 
maternal lubella and Rh mcompatibilitv to deafness was gen¬ 
et ally known, and this valuable infoimation was not obtain¬ 
able fiom the parents oi then physicians 

Less than one-thud of the childien (103) weie examined 
befoie the age of tluee, and only about half befoie the end of 
the fourth yeai, despite the teachings of most woikeis in this 
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ogist, and h mtei views with paients oi guaidians by a 
tiallied psychiatiic social Avoikei In selected cases, the 
study was supplemented by examination by a child psychiat- 
iist, pediatiician, neuiologist and othei consulting specialists 
available to us at the clinics and laboi atones of the Massachu¬ 
setts Geneial Hospital In many instances, confeiences with 
seveial oi all of these specialists, including teacheis and speech 
theiapists, weie held to aid in a total evaluation of the child 
and his physical, mental, emotional, social and educational 
needs Wheievei possible, with the aid of a full-time secie- 
taiy and the social seivice woikei, infoimation was obtained 
fiom family, obstetiician, pediatiician, oi lefeiiing medical 
01 social agency 


TADLE I 

Age Distubution of 32S Deaf Clnldien 
(At fust Msit to Wintliiop Foundation) 


Ago (Tens) 0-1 1 

2 

1 

•1 

5 

C 

7 

S 


10 

Numbei of 

Childien 2 IG 

S5 

60 

01 

49 

23 

20 

8 

3 

1 


The most significant inioimation i elating to the piobable 
cause of heaiing loss was obtained fiom a detailed histoiy 
similai to that suggested by Myklebust It included 

1 Family histoiy of deafness, speech pioblems and neuio- 
logical disoideis in paients, siblings, and othei blood lelations 

2 Pienatal, natal, and neonatal histoiy 

3 Histoiy of illnesses, injuiies, and inoculations since biith 

4 Neuiomusculai, genetic development of the child 

5 Healing and language development of the child, and 

6 Educational histoiy to date 

As will be noted, howevei, in Table II, we weie unable to 
obtain sufficient data fiom the infoimation available to 
deteimine with any ceitainty the piobable cause of deafness 
in 148 of these childien (45 pei cent) This may be explained 
in pait by the fact that some of oui childien weie adopted, 
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ous authois (Ewing, Doll, Gesell, Genei, Goldstein, Haidv, 
Mvklebust, Utley) Table III summai izes the lecouled ob- 
seiNations on the I Q of 202 childien giouped b\ the etiolog¬ 
ical classification sIionn n in Table II 

REPORT OF FINDINGS 

The essential findings in this stud> aie siimaii/ed in Tables 
I, II, and III Moie detailed lepoit on the Naiious etiologial 
factois folloNNs 

A Hci cditai y Dcafacss 

In this gioiip theie N\eie 15 childien, oi 1 6 pel cent of the 
total niimbei studied Included in this categoiv N\eie childien 
deaf appaientlv fiom biith oi infancy, nnIiosc histoiv leNcaled 
at least one sibling N\itli healing loss in eaih childhood 
and/oi at least two successue geneiations m his duect line 
of descent, w'ltli a histoij of deafness fiom biitli oi eaily 
life, as suggested b.\ Boidlev and Haidy (1951), and no othei 
asceitamable cause The age at fust visit langed fiom one 
to ten yeais, with an aNeiage of tliiee plus \eais The I Q 
was knoNNn in six of these childien, foui labeled noimal, 
one letaided, and one supeiioi It is of inteiest that the child 
with supeiioi intelligence, fust seen at age fi\e yeais, had 
a healing loss of 95 db at fiequencj 512 cjcles pel second, 
and gave no lesponse at the highei speech fiequencies at 
maximum intensity of the audiometei Tlie child with mental 
letaidation w'as fust seen at age ten yeais, and shoNved a 
heaimg loss of 70, 75, and 80 db in the “Nital” speech fie¬ 
quencies (500-2000 cjcles pei second, inclusive) m the bettei 
eai 

B Acquit ed Ptenatcil and Natal Causc}> 

1 Motet nal Rubella 

This gioup compiised 36 cases Nvitli a definite histoiy of 
maternal lubella eaily in piegnaiicy The age lange Nvas one 
to 9 5 ^eais and aveiaged fi\e plus yeais at fust visit The 
IQ Nvas knoNvn in 26 childien, 18 consideied iioimal, five 
supeiioi, and tliiee letaided Foui of these childien also 
had congenital cataiacts, tNvo had congenital heait lesions, 
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field that anj^ child “who has not developed speech by the age 
of tno, waiiaiits veiy caieful investigation of his heaiing” 
(Boidley and Haidy See also Wishait, McFailan, Luiie, 
Fon lei, Kinney ) 

The estimate of intelligence of these childien may shed 
some light on the etiological factois, as it ceitainly does on 


TABLE III 


Intelligence Quotient of 202 Deaf Cliildien Tested at Wintliiop Foundation 


Cause of Healing- Loss 

Numbei 

Tested 

Noi mal 

No 

Betaided 
>o n 

Supei lor 

No ^7 

A Hereditai\ (Familial) 

6 

4 

66 6 

1 

16 6 

1 

16 b 

B Aquiied Pienatal and Natal 







1 Maternal Rubella 

26 

18 

70 0 

3 

110 

5 

19 0 

2 Rh Incompatibiliti 

17 

12 

70 6 

3 

17 6 

2 

11 b 

3 Causes dui mg laboi and bn th 







a Piematunti Twins 








Placenta pieiia, 








Toxemia 

12 

7 

58 3 

4 

33 3 

1 

83 

b Tiaumatic laboi 








Brain Injuij, 








Ceiebial Palsi 

19 

10 

52 6 

9 

47 4 



c Caanosis, Icteius 

3 

2 

66 6 

1 

33 4 



4 Congenital 








Anatomical Defects 

5 

4 

80 0 

1 

20 0 



C Acquiied Postnatal Causes 







1 Meningitis 

11 

8 

73 0 

2 

18 0 

1 

9 0 

2 Fevei s 

7 

5 

71 0 



2 

29 0 

3 Measles 


5 

100 0 





4 Mumps 

1 

1 

100 0 





5 Peitussis 

1 

1 

100 0 





6 Rabies Vaccine 

1 





1 

100 0 

7 Skull Injuiies 

2 

1 

50 0 



1 

50 0 

8 Middle Eai Disease 

6 

6 

100 0 





D Cause Undetei mined 

80 

64 

80 0 

8 

10 0 

8 

10 0 

Total 

202 

148 

73 0 

32 

16 0 

22 

11 0 


then educational potential Sufficient data was piesent in 
the lecoids of 202 of these childien to enable us to classify 
them accoidmg to then I Q as noimal, supeiioi, oi letaided 
This classification was based, not only on the lesults of seveial 
iion-veibal intelligence tests lepeated at inteivals, but also on 
lepoits of educational piogiess and behavioi, made by teach- 
eis, paients, social woikei, and psychiati ist The difficulties 
and techniques of examining the mental capacity of young 
childien with auditoiy disoideis have been stiessed by numei- 
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entation and weighed 11 lbs at bath In two cases the mothei 
hemouhaged and was tiansfused lepeatedh dunng laboi, 
and the childien weie cyanotic and leqiined oxygen foi thiee 
and seven days lespectivelj One case i\as a bieech dehveiv 
who suffeied fiom neck and foot injlines and was consideied 
to have mongolism The 1 Q was i epoi ted in 19 of these 
cases ten weie classified as noinial and nine letaided, (none 
supeiioi) 

c Cyanosis and Jaundice In this gioup aie included thiee 
Jiildien, aged foui, six, and seven yeais at fust \isit The 
foui-yeai-old i\as cvanotic foi seieial days aftei biith His 
intelligence is lecoided as noinial He \ias piofoiindlv deaf 
The second child had delayed lespiiation foi 45 minutes, had 
an I Q of “low noimal,” and had heanng loss a\eiaging GO 
db in the speech lange in the bettei eai The thud child, 
labeled “letaided,” had seveie jaundice and convulsions eailv 
in life, and showed a heanng loss of 50-60 db in the bettei 
eai 

4 Congemtal Anatomical Defects 

This group included seven cases Thcv diffeied fiom the 
othei gioups in having mildei heanng losses Foui of these 
childien had miciotia, three had cleft palate (one of them 
w’lth microtia and mongolism), and one had cleft palate and 
harelip Five of these children had conduction deafness 
(average 50 db in speech range) One child had miciotia and 
profound deafness (90-100 db loss) in one ear, wnth the other 
ear noinial The average age at fust visit was four (range 
2-7 years) Five IQ’s were reported four normal, one re¬ 
tarded 

C Acqun ed Postnatal Causes 

In this category are rncluded 49 children (15 per cent of the 
total) wdro -were referred to the Clinic for the Deaf Child 
because of hearing and/ox speech difficulties, and rvho ap¬ 
peared to have had normal hearing and speech development 
until the intervention of an acute lliness or injury 

1 Meningitis andjoi Encephalitis In this group are in¬ 
cluded 17 cases with a definite history of meningitis and/or 
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and two weie boin piematiuely and lequiied a pi obliged 
peiiod of incubation 

2 Rh Incovipcitibility 

In this gioup weie included onlj'^ those cases with a definite 
histoiy of Rh incompatibility oi keinicteius Most of them 
weie lefeiied to us by hematologists oi pediatiicians foi 
aiidiological woik-up, the Rh incompatibility having been 
established by them piioi to lefeiial to us Theie weie 23 
childien langmg in age fiom one to 7 5 yeais (aveiage age 
4 5 yeais) The I Q was lepoited in 17 cases 12 noimal, 
two supeiioi, and thiee letaided Thiee of these childieii 
weie bom piematiuely (two of them had ceiebial palsy, and 
one had a sistei who was boin blind) Six of the childien in 
this gioup had ceiebial palsj^ and one was epileptic The 
thiee childien classified as letaided fell into this lattei gioup 

3 Causes Dm mg Lahoi and Bitth 

a Piematuiity, twin biiths, placenta pievia, toxemia ot 
piegnancy In this gioup aie classified 18 cases with an age 
lange of one to eight yeais (aveiage foui yeais) All ot 
them have a histoiy of piematuie biiths lequiiing incubation 
and oxygen postnatally Thiee of these weie also twins, 
two weie placenta pievia cases, and foui cases gave a histoiy 
of toxemia duiing piegnancy The IQ in 12 of these was 
known seven noimal, one supeiioi, and foui letaided 

b Tiaumatic laboi, (Biain injuiy, ceiebial palsy) This 
gioup, the second laigest with known etiology in this study, 
contained 29 cases in which the cause of heaiing loss was 
asciibed to the tiauma of difficult piolonged laboi, with the 
life of the child oi mothei gieatly endangeied Then age, 
at first visit to the Wmthiop Foundation, langed fiom one- 
and-one-half to seven yeais and aveiaged four yeais Fifteen 
of these showed difinite evidence of biain injiiiy ceiebial 
palsy, convulsions m neonatal life, monoplegia, limb injuiies, 
piolonged cyanosis, etc Seveial of them lequiied piolonged 
1 esuscitation Foui weie difficult bieech deliveiies One 
case, a face pi esentation, had malfoimation of the ceivical 
and doisal veitebiae (Weil syndiome) In two cases, the 
mothei died dm mg laboi One child was a tiansveise pies- 
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the petious pyiamids One foiu->eai-otd ga^e a histoiN of 
“skull fiactuie” in infancy, and showed a heainip loss of 10 
to TO db in the speech laiige, howexei, in this case theie 
uas also a histoiy of difficult laboi The othei two childieii. 
aged tw'O-and-a-half and thiee jeais when fust seen, gaie a 
histoiy of head injuiv at age two, wnth subsequent unsteady 
gait and showed “absent caloiic tests” and piofound deafness 

S Middle Eai Disease This categoix includes seven chil- 
dien with otitis media and modeinte deafness who picsented 
special pioblems of lehabilitation and, theiefoic, weie not 
tieated in the legulai outpatient clinic, but weie lefeiied to 
the Winthiop Foundation foi follow-up In two of these, 
the diagnosis of possible otoscleiosis was made and thev will 
be followed at the Winthiop Foundation The 1 Q in six of 
these was deteimined—all noinial 

D Cause Undctci mined 

TJnfoitunately in the laigcst gioup of these childien, 148 
01 45 pel cent of the total studied, we weie unable to detei- 
mine the cause foi leasons paitlv explained aboie They 
langed in age at the fust visit fiom one to ten >eais, with 
an aieiage of foui yeais The IQ was lepoited in SO of 
these childien—64 noinial, eight supenoi, and eight letaided 

COMMENTS AND DISCUSSION 

Seveial findings in this studj deseiie comment The fust 
IS the age when competent otological help was sought It is 
unfoitunate that less than one-thiid of these childien weie 
examined before the age of thiee, and only about 50 pei cent 
before the end of the fourth year This bears out the state¬ 
ments of Wishai-t that “the ignorance regarding the im¬ 
portance of hearing in a child undei two yeais of age is 
appalling The majority of congenitally deaf children come 
to the clinic too late and go to preschool tiaimng class w itliout 
any training in hp-ieading and with voices that aie dull, flat 
and lifeless This occurs because two essentials in then tiain- 
ing ha\ e been missed It has not been started early enough nor 
has it been done by the potential teacher erery baby has, its 
mother ” He adrises that “the mother should stard the train- 
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encephalitis AVith subsequent heaiing loss Foiii of these had 
known meningococcal meningitis, thiee had pneumococcal 
meningitis, one had tubeiculous meningitis and one had in- 
fluen/al meningitis The othei cases had been diagnosed as 
“meningitis” by the lefeiiing physician, but the oiganism is 
unknown Two of the childien had associated paialysis, one 
had tempoiaiy hydiocephalus Most of tliem Aveie piofoundly 
deaf They langed m age fiom two-and-a-half to siK yeais 
(aveiage foui-and-a-half yeais) The I Q is lepoited in 11 
cases noimal in eight, letaided in two, and supeiioi in one 
The one “supeiioi” cliilcl, a case of influenzal meningitis, was 
SIX yeais old when tested, and had a mental age of ten yeais 
He y’-as piofoundly deaf (75, 85, and 90 db loss in the vital 
speech fiequencies in the bettei eai) 

2 Acute Febule Disease Eleven cases Age lange one to 
seven veais, aveiage tinee-and-a-half veais I Q lepoited in 
seven cases five noimal, none letaided, tw^o supeiioi Foui 
had pneumonia, two had sev^eie "viius” infection, and the 
othei s had an acute febiile disease of undetei mined etiologj^ 

S Rubeola Six cases, age lange two to six yeais, aveiage 
foil! veais IQ lepoited in five—all noimal Turn of these 
childien had only unilateial iieive deafness, and one had a 
bilateial mild neiv^e deafness, two had paitial deafness (av^ei- 
age 70 db loss in speech lange), one had piofoimd deafness 

4 Paiotitis Theie vveie only two cases of deafness follow¬ 
ing mumps, (ages foui and six v''eais) one avei aging 55 db 
loss and the othei 90 db in speech lange 

5 Peitussis One case, aged thiee, noimal intelligence, 
with mild neive deafness (20-30 db in speech lange) 

6 Rabies Vaccine Theie wms one child, of supeiioi intel¬ 
ligence vvdieii fust tested at age of fiv'e yeais, whose piofound 
deafness foHovv^ed 21 “Pasteui tieatments” at the age of two 
yeais 

7 Skull Inni'iies Head tiauma was the cause of heaiing 
loss 111 foui childien One child, fust studied at age nine, 
had supeiiov intelligence, and a heaiing loss aveiaging 80 db 
111 the speech lange as a lesult of bilateial fiactuie thiough 



ZONDERMA.N NERVE-DEAF CHILD 


81 


Table IV shows comparati\e etiologic data of seveial lecent 
lepoits Undei the heading “Laboi and buth” aie included 
cases of deafness asciibed to toKcmia, piematuiitj, and buth 
injuiies 

The vaiiations in the incidence of the causes of infantile 
deafness is often sti iking An etiologic diagnosis can seldom 
be made nith any degiee of ceitaiiity since, as Fowlei has 
pointed out, “the leasoning used to classify the gioups is 
‘post Iwc pioptc] hoc’ leasonmg” Some of the lepoils co\ei 
only cases studied m schools foi the deaf (Best), otlieis in 


TABLE IV 


Etiologic Data Conijnled fioni Recent Reiioil*: 
(Pei cent ot number reported) 


evUSE 


>» 

c 

?i5 

0 

*5 w 

r 

*5 

& 

*? 

4 

Piesent Stud' 

•to 

4 G 

110 

70 

14 5 

■>2 

20 

Bordlei (1952) 

30 

4 0 

0 0 

CO 

4 0 

90 

G 0 

Goodhill (1950) 



20 0 

3 0 


10 ) 


Fowler and Basek (^tI) 

S i 

4 0 

4 5 

0 

4 0 

5 0 

Kinne' (1953) 

43 3 

14 C 


2 2 

3 S 

4 S 

17 1 


otological centeis (Boidley) Some include mainly se\eie 
neive deaf cases (as in this studj) , otheis include mildei 
cases of mixed deafness oi conduction deafness Statistical 
compaiisons aie, theiefoie inaccuiate and may be misleading 
liowevei, it IS becoming cleai that, with oiu nenei knowledge 
of the potential in xiteio causes, heiedity as a cause has been 
gieatly exaggeiated in past lepoits Too many cases have 
been loosely labeled “congenital” oi heieditaiy 

In this study, as in othei lecent lepoits (Boidley, Kmnev), 
theie was not one case caused by syphilis 

We weie impiessed with the high incidence of deafness 
asciibed to the difficulty of laboi and buth in oui senes 
Certainly most of these cases can and should be pi evented 
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ing as soon as the defect is suspected, peihaps at s 
of age, and that special education should be staited, 
at the age of tuo, and ceitamly at the age of thiOL 
eaily ciitical yeais aie lost the child’s oppoiuniti 
fluent speech is lost foievei ” Otologists must 
doctoi, and especially the pediatiician, that it is o 
impoitance to detect deafness and to stait tiai 
in life as possible (Ewing), and that this can 1 
fust yeai of life (Whetnall, Richmond et al ) 

McFailan, in discussing Wishait’s excellen 
out that in the handling of the deaf child “t 
mistakes aie to say, ‘wait until the child giov 
still, to diagnose a ‘mental letaidation’ ” 
out the findings of numeious obseiveis tha 
of the deaf child is compaiable to the noi' 

(Gesell, Geiiei, Haidy, Heidei, Lassman, ' 

Stiauss, Stieng et al ) Seventy-thiee pe 
childien whose I Q was lepoited in this sti 
intelligence, 16 pei cent weie “letaided ’ 
weie “supeiioi ” The gieatest incidence < 
found in the childien iniuied duimg the ’ 
this tiagic complication is pieventable 

The etiologic diagnosis of deafness in a yoi. 
difficult even aftei a caieful histoiy and otolo 
because of the absence of peitment infoimatioi 
accumulating knowledge of the numeious potei 
infantile deafness, especially duimg the pienai 
neonatal peiiod, has not been adequately dissemi 
the medical piofession and otheis concerned with 
of childien Otologists have a continuing duty to ( 
this knowledge, and in the woi ds of Di Fowlei, Si , i 
the gospel of eaily detection” to all concerned 

The laige peicentage of cases of undetei mined cause 
cent in this study) has been mentioned Kinney (195 
alyzed 630 “paitial peiception cases,” and was unable i 
teimine the cause in 43 3 pei cent Boidley’s “Analys 
etiologic factois undei lying impaiied heaiing of 485 childi 
(1952) showed 140 cases of undeteimined cause (30 per cen 
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4 Attm\nn F Malformation of the EusLicUlan lube, Uio Mulillo 
Eai and Its Appendages Aich OtoUirunnol, o4 241 I** >1 

5 Aicociv IV L. and iNriiiJS T H Maternal Disease in the Epidenu 
olog' of Congenital Anomalies Mith a Ucmcm of Rubella .tiiiii Jour 
Mid Set Nell Sciies 212 166 104f> 

6 BitiiNcir, IV E,B\iiiMiii H C , and D\i i \m-i n I S “Di'-eases 
of the Nose Tin oat and Eai " IX Ed . I^ndon, 1^17 

7 Bmmtt R X.nndRMui.C F Deafness and Kernictcrus lic/i 
Otolai i/iK/ol 52 771, Nor , 1050 

S Busiir M C “National Health Suiiei, Healing Studies No 1, 
U S P H S . ’ p 5. 1937 

9 BrsT, H “Deafness and the Deaf in the United States ” MacMillan 
Co , Neil Vorli, 1043 

10 Bocc\, E Notes on the Innerialioii of the Cochlea ,lrch O/o 
larijugol, 55 ISS, 1052 

11 Bocc\ E Notes on the Innewatlon of the Cochlea, II Aieli 0(o 
lanniooJ, 5S G90 703 1053 

12 Boiis L R , CiMiEin, N , CvniviiT, R, and Ki \sTir T Hearing 
Loss in Preschool Children, a Guide foi Diagnosis and Tieatment Tiniis 
Amci .lead Ophtlial 56 S35, Sept Oct, 1052 

13 BotnuA, J E, H\riA,lV G.andRuiiTii! C P Audiometii nitli 
the Use of GaUanic SKin Resistance Response Preliniinai' Report 
Bid? John’s ffophnis ffosp S2 560, Ma^, 1048 

14 Bo! DLL\ J E , and H \at)Y, W G A Stnd\ in Ob3ecti5 e Audiometr> 
Mith the Use of a Psichogalianometnc Response Inn Otot lihiiwl and 
Laningol 5S 751, Sept 1940 

15 BornuA J E and H \i d\ M' G The Etiologi of Deafness in 
Young Children Acta Ototanniool, 40 72 79 1051 

16 Bornixi, J E The Pioblem of the Pieschool Deaf Child Tin 
LvrraGosiorr, 62 514 520, Mav, 1052 

17 Bacaarn H Distuibances of the Function of the Ear After Con 
cussioii of the Brain Tnr L\k\ncoscoi'v, 50 921, 1040 

IS CirRi, Turns, D G Congenital Deaf mutism as a Sequella of a 
Rubella like Maternal Infection Duiing Piegnanci Mid Jout Austral, 
1 315, 1945 

10 C\i iMGir, F The Rhesus Factor in Deafness Join Laii/nool, 
Oiol, 6S 444 460, Juli, 1954 

20 CniTTON' JOYES, E Rubella as a Cause of Congenital Deafness in 
England Lancet, 1 56 61, Jan , 1947 

21 Coquet, M Ann Paediat, 163 S3. 1944 (Cited b% Caianagh) 
Reference No 19 

22 Criutbee N, and GEroivPD J Peiceptue Deafness Associated with 
Severe Neonatal Jaundice Join Laiunqol, 64 482 506, Aug, 1950 

23 D vvis, H “Hearing and Deafness ” Edited bi Hallon ell Dai is, 
D , Murrai Hill Books, Inc , 1947 

24 Dll, K See Discussion in tVishait, D E S , Reference No 151 

25 Di\iio\'d L The Clinical Impoitance of the Rh Blood T\pe A* E 
Jour Med , 232 447 450, Api 9 , 475 480, Api 26, 1045 
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Pei haps, heie hes the majoi uigent indication foi dissemina¬ 
tion ol knowledge legaiding the etiology of infantile deafness 
among all physicians and the inteiested laity Much public 
health woik can be done to pi event the scouige of infantile 
deafness fiom eiythioblastosis, Geiman measles, the tiauma 
of labor and dehveiy and fiom most of the acquiied postnatal 
causes Next to pievention, the most piessing need is eaily 
detection of deafness (diiiing the fust yeai of life) and the 
initiation of lehabilitation in the fust yeais of life 

SUMMARY AND CONCLUSIONS 

The lecoids of 328 deaf childien studied at the Wmthiop 
Foundation of the Massachusetts Eye and Eai Infiimaiy aie 
analyzed as to etiological factois 

The causes of deafness, the age at fust visit, and the I Q 
of 202 of these children aie lepoited 

The difficulties in making a piecise etiologic diagnosis aie 
pointed out The laige numbei of cases with “cause iinde- 
teimined,” is discussed and paitly explained 

The study points out that the intelligence of deaf childien 
as a gioup IS compaiable to noimal heaiing children 

The impoitance of eaily detection of infantile deafness and 
the need foi eaily tiaimng is stressed 

The duty of otologists to disseminate widely the lecently 
acquiied knowledge as to the etiology of deafness in eaily 
childhood IS emphasized, and the possibilities of pievention 
of most of the causes of infantile deafness aie noted 

The peitment liteiatuie is reviewed and a bibliography 
IS appended 
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EUSTACHIAN TUBE FOREIGN BODY 
Report of a Case ' 


W E Compere, Jr , M D , 
Los Angeles, Calif 


Repoits of foieign bodies letained in the Eustachian tube 
have been laie since bouginage and electiolytic tieatments of 
the tube have lost favoi Bioken bougies lemaining as foieign 
bodies in the Eustachian tubes have been lepoited by Wendt 
(1869),Andiy and Rejuiolds (1880)Hams (1901),' Tans- 
ley (1902),“ Duel (1903),-Philips (1905)Simpson (1905)," 
Stimson (1915),Hastings (1937),= and Mangiaicina 
(1940) '■ The bougie tip had lemained m the Eustachian 
tube of Hasting’s patient foi 20 yeais In the discussion of 
a papei by Hams in 1904, DenclP lepoited having seen tliiee 
gold bougie tips lemoved fiom a single eai at one time 

In a leview of the hteiatuxe wiitten in 1920, Guthiie col¬ 
lected the following unusual foieign bodies of the Eustachian 
tube = 


1 A giam of rice lepoited by Uibanschitsch in 1878 

2 A sewing needle lepoited by Schwaitze in 1885 

3 A stiaw lepoited by Cameiei in 1897 

4 A cheiiy stone lepoited by Tiautman in 1898 

5 A stalk of glass lepoited by Piffh in 1907 

This case is similai to one lepoited by McNaught in 1948, 
m which a piece of slag lodged in the Eustachian tube aftei 
having been washed thiough a peifoiation in the tympanic 
membiane" 


A 24yeaiold weldei \\as seen m Septembei, 195G, because of seveie 
pam and diainage in the light ear since swimming two weeks befoie 
The histoij- levealed that a piece of slag had lodged in his light eai canal 


•Prom the Dept 
School ot Medicine 


o£ OtolaiMiffolottj Uiiivei sit\ 
and The Mooie-AVhite Clinic 


of Southern Californi i 


Editor's Note This manusciipt iecei\ed 
accepted foi publication Septembei 2 1958 


in The Lii\ngoscope Office and 
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■i\hile he ^^as welding thiee months prcMousU The slac vas romo\ed 
bN irnsation of the ear canal in a doctors office This was \cri painful 
to the "patient and was followed h\ discharge and seierc pain Under 
antibiotic therapi the pain gradualli subsided, and the discharge stopped 
Considerable hearing loss had been present since the original injurv 

Phisical examination leicaled copious pulsating purulent discharge in 
the right ear canal issuing from an anterior inferior marginal perforation 
of the drum Marked ienderness was present oier the mastoid process 
The nasal septum was deiiated to the right and the nasal mucosa was 
diffusel' inflamed with mucopurulent post nasal discharge The examina¬ 
tion was otherwise within normal limits The clinical diagnosis of acute 



Fig 1 Stenvers Position The arrows indicate the metallic foreign 
Doa\ lodged 'll the isthmus of the Eust'ich!*in tube 


oUtis media and mastoiditis was confirmed hi radiographs The films 
also revealed a metallic foreign bod\ lodged at the isthmus of the right 
Eustachian tube (see Figs 1, 2) 

Tr^tment instituted with antibiotics The pain and discharge 
rapidlv subsided IVhen the ear was dry, audiometry ^e^ealed a normal 
Done curve and an average of 40 decibel loss for the speech frequencies 
bv air conduction. 

An attempt to dislodge the foreign bod% bi direct inflation was un¬ 
successful Considerable force was necessarv to dislodge it with an 
Eustachian tube bougie The fragment was then blown into the tnnpanic 
tevitv D% direct inflation and was removed with a suction tip through 
the perforation of the tnnpanic membrane The ear remained dr' but 
attempts to close the perforation bv cauterv of its edges and patching 
pro'ed futile A m'Tingoplastv was recommended The insurance com- 
panv referred the patient to another otolar'iigologist who concurred in 
this recommendation 
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Iho iKitieiU apam consulted the ph^slclan ■who had oiigtnallv iemo\e(l 
the slap lioni his e.u canal This floctoi iocommended against singical 
closuio of the dnun, and nnilngoplasU i\as subsequeutl\ letusod bs tlit 
p itient 

IntelestingU enough, the patient has since been tieated clsowhcie foi 
i slag bum of the left external canal and ttnipanic menibiano This 
iKutoiation closed spontaiieoush 





1 


! 


f 



n.rL'.r 'I'"' Iiulicatf 

111 the istlmuis ol the nuMnUiiiui tube 


tlio milalllc 


CONCLUSIONS 

1 Since slag lodged in the exleinal canal is fieqiiently as¬ 
sociated with peifoiation of the tympanic membiaiie, iiiiga- 
lion of the eai canal foi the lemoval of the foieign body is 
definitely contiaindicated In addition to the daiigei of 
intioducing infection theie is the additional hazaid of wash¬ 
ing small fiagments of the foieign mateiial into the tympanic 
cavity and Eustachian tube 
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2 In spite of the infiequency of lepoits in the liteiatuie, 
when slag bums of the tympanic membiaiie aie accompanied 
by piolonged infection, oi when suigical closiiie of the pei- 
foiation IS contemplated, ladiogiaphs should be taken to 
seaich foi foieign bodies located \Mthiii the osseous poitioii 
of the Eustachian tube 
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CLOSED CERVICAL TRACHEAL FRACTURE 
A CASE REPORT 

Robert G McCorkle, M D , 

Austin, Texas 


Closed tiacheal mjuiies aie not fiequently lepoited in 
suigical liteiatiue The management of tiacheal laceiations 
aie well coveied m lecent lepoits A numbei of authois give 
detailed levievs of suigical lepaiis, eithei by piimaiy an¬ 
astomosis, 01 with vaiious piostheses budging tiacheal defects 
in laceiating oi avulsive tiauma 


The following authois’-^ have laid down the basic steps 
111 the caie of tiacheal mjuiies and also give a leview of com¬ 
plications and management 

The following case of tiacheal fiactuie, lesulting fiom a 
closed injury, was managed "conseivatively,” with an excellent 
clinical lesponse and without posttiaumatic sequelae 

This case is lepoited foi inteiest, and should not deter fiom 
othei methods of caie m these mjuiies 

Foi leview pui poses, this injuiy is caused by compiession 
01 impact of the tiachea m a closed space The caitilaginous 
membiane is usually toin, with oi without fracture of the 
tiacheal imgs themselves •• 


This lepoit IS of an inteiesting case of closed tiacheal fiac¬ 
tuie, tieated without suigical intervention 

24jeai old \\lute ^^oman, was admitted to a local hos 
^ O'^^obei 25, 1955, folloiMng an automobile 
sustained a chin laceration, contusion of the neck, and 
shorth aftei admission de\ eloped ceivical subcutaneous emphjsema 

, examination levealed a blood piessuie 130/72, pulse 86 regular, 

lespiration 24, no cyanosis The patient Mas not in shock Positive 
findings \veie of a chin laceiation, contusion of left antenoi lateial neck, 
thud, and ciepitus of the soft tissues antenoi to the tiachea 
and boidering laterallj bi the holders of the sternomastoid The crepitus 
extended supei 101 to the Inoid bone and infeiioili into the supiasteinal 
notch Theie ueie no othei objective oi subjective findings 

Editors Note This manusciipt receded in The Lw ng-oscone Office and 
accepted foi publication Oct 3 inss i iiooscope uiiice 
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Laboraton data Hemoglobin 1">1, white blood cells 1". 120, pohs 7G, 
bmph IG, stabs 2, monoc\tes 1 nrinanaU sis, specific gra\ib 1,014 al 
Ualme reaction, negalue sugai and albumin 

Hospital couise Patient placed on penicillin 800,000 units twice daih, 
and streptomicin 10 gm daib Roontgenogi am of tlioiax and cenic.il 
area rei ealed clear lung fields and cei i leal subcutaneous emplii sema in 
the anterior and middle compaitmonts of the necK 

October 29, 195a, the patient’s hoaiseness was disappeaiing, cenical 
emplnsema decreasing and she was afcbiile On Noiembei G, 19"'>, the 
hoarseness was impro\ed the cei\ical cmphiscnia was almost absent 
Lung fields weie clear on fluoroscopi and the local cords nioied on 
lespiration and appealed intact Antibiotics were discontinued, and 
patient was discharged from the hospital 

She was seen in the office on \oiombei 2G, 19",5 Indirect lanngoscopi 
rei ealed intact coids, no edema Fluoioscopi le'C.iled clear lung fields 
and movable i ocal cords on phonation She noted th it she occasioiialU 
had episodes of hoarseness which lasted one or two hoiiis, and then 
gradualh subsided 

The patient was last seen on lanuan 5, 195G the loico conipleteh 
normal no induration in the neck and cleat lung fields on fluoioscopi 
evamination 


CONCLUSION 

This case is lepoited as a mattei of mteiest Tlie closed 
tiacheal fiactuie i\as tieated without singical intervention, 
and with a satisfactoiy clinical lesponse 
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PHENYLBUTAZONE AS AN ADJUNCT IN THE 
TREATMENT OF ACUTE OTITIS EXTERNA 
AND OTHER EDEMA OF THE EAR, 

NOSE AND THROAT 

Merrill Lineback, M D , 

College Paik, Ga 

Edema associated Mith alleigj'- and angioneuiotic edema 
specifically is not consideied in this papei Depending upon 
the etiology, tiaiimatic oi infectious edema is usually managed 
with both local and geneial measuies These involve the use 
of hot 01 cold applications locally, wicks, compi esses, diops, 
ointments and the vaiious antimiciobials, geneially, the le- 
lief of pain and oial oi paienteial antibiotics The past few 
jmais have witnessed the advent of the usual anti-inflamma- 
toi 3 ' agents such as the pioteolytic enzjmies in local, oial and 
intiamusculai foims, and the vaiious modifications of the 
Coitisones 

This discussion limits the pathologic states desciibed to 
the edema associated with acute external otitis, eithei piimaij, 
01 secondaij’^ to a piimaiy otitis media, fuiunculosis of the 
nose, aftei nasal opeiations such as ihmoplasty and septec¬ 
tomy and acute thyioiditis (see chait) Even with caieful 
technique and minimal tiauma when cleaning the external 
auditoiy canal, foi example, and using a judicious combination 
of the above named agents, the aveiage time foi subsidence 
of edema was six to nine days, occasionallj’’ lasting as long as 
thiee weeks in seveial stubborn cases of external otitis secon- 
daiy to otitis media, howevei, using the same agents as 
indicated, but without enzymes oi hoimones, and with Buta- 
zohdin,® the edema in external otitis, for example, subsided 
m 48 to 72 houis, and m piactically all cases in which it ivas 
used within foui or five days at the most As can be seen 
in the chait, edema eithei did not develop at all oi lasted 
only a few hours in the nasal cases, without Butazohdin® and 

Editor's Note This manuseiipt i eceiied in The Lim ng-oscope Office and 
Tccepted for publication Aug: 14 1058 ^ 
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using othei anti-inflammatoiy agents, swelling lequiiecl an 
aveiage of five to seven davs to subside With plienljbuta- 
zone the edema of the painful and completelv shut canal w as 
contioiled so lapidlv that usuallv bj the second office visit, 
two davs aftei onset of tieatment, the lumen was laige enough 
to allow a moie thoiough cleaning of the depths, thus, facili¬ 
tating lesolution of the infection 

With the use of the pioteolvtic enzvmes disadvantages ma> 
be noted vagaiies in buccal oi sublingual absoiption, pain 


CHART 
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•The'!? fi\e are the 'ime first trotted routlncU iiid tlu n finallt with phone lliutaium 


at the site of injection, and tendencv to seiious alleigic le- 
actions' The fust two aie paiticulailv noted in childien 
The expense of hoimones and tendency tovv'aid tempoiaiv 
inciease of edema with these hoimonal pioducts, is also to be 
consideied On the othei hand, these disadvantages aie mini¬ 
mized, and moi e accui ate dosage obtainable vv itli the oi al 
loute IS impoitant 

ButazolidinS' foi adults is begun with eithei the 100 mgm 
tablet 01 the Alka capsule foi m aftei fii st obtaining a negative 
histoiy of peptic ulceiation, anemia oi alleigj'- A total of 
600 to 800 mgm is given the fust dav on a full stomach, witii 
a deciease to 400 mgm foi the next two days Should the 
individual case leqiiue it, the last dosage mav be continued 
foi anothei tlu ee days The dosage foi childi en is pi opoi tion- 
ately sniallei The salt intake should be lestiicted This 
shoit duiation of tieatment also tends to deciease the fie- 
qiiencv of side effects 
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In the gioup of cases undei discussion the only leactions 
noted weie gastiic upsets in two patients These impioved 
when the Alka capsule was substituted Theie weie five cases 
of paiticulai Intelest to the otologist these weie cases of 
acute otitis media submitted to myiingotomy and subsiding 
with appiopiiate tieatment aftei cultuimg and sensitivity 
testing foi the most effective aiiti-mici obial Aftei a peiiod 
of time vaiying fiom five days to tliiee weeks, the dischaige 
fiom the middle eai was the immediate exciting cause of a 
fulminating external otitis obscuiing the healing dium mem- 
biane In all five cases Butazolidin® effected a rapid sub¬ 
sidence of canal inflammation and edema, and the dium was 
found intact aftei tieatment 

Only two of the moie inteiesting eai cases will be men¬ 
tioned biiefly heie one finally lemembeied a histoiy of 
external otitis tieated nine months pieviously without se- 
quellae and diy until aftei myiingotomy, the middle eai 
dischaige appaiently lighting up a doimant canal infection 
The second case involved a diabetic m whom the middle eai 
dischaige and canal infection did not subside foi thiee weeks 
aftei onset of intensive specific tieatment, and m despeiation 
phenylbutazone was used in the above mentioned doses with 
the lesult that complete healing of the dium and subsidence 
of the external canal infection occuiied m thiee days while 
still using the oiiginal antibiotic Two patients m whom the 
clinical diagnosis of acute thyioiditis was made by finding a 
slight to model ate swelling of one oi both lobes of the thyioid 
gland associated with exquisite tenderness of the involved 
aieas veiy lapidly cleaied of symptoms under Butazolidin® 
and lefused to undergo fuithei diagnostic tests An inteiest¬ 
ing finding in two patients not sought for, with lelief of 
edema m mind, was a complete disappeaiance of facial acne 
This could be attiibuted to the anti-inflammatoiy action of 
the phenylbutazone and suggests furthei investigation One 
patient stated that even the poies of the skin about the nose 
and foiehead weie much smallei 

SUMMARY 

1 Drug foi diug, phenylbutazone is the most potent and 
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effective anti-inflammatoiy agent ^\lth non-hoimonal advan¬ 
tages yet offeied foi edema, tiaumatic oi infectious, of the 
ear, nose and tluoat It does not disiupt endociine function, 
and it is not dependent upon it 

2 Used with piecaution and due legaid foi anemia, alleigv' 
and peptic ulcei tendency it is safe and vv ithoiit side effects 

3 By lapid absoiption of edema in diffuse external otitis 
cleaning and moie effective tieatmeiit can be accomplished 
within two 01 thiee davs 

4 In stubborn cases of external otitis associated with otitis 
media that do not lesolve leadilv by the usual methods, phenjl- 
butazone was found to stop completely the diainage fiom the 
middle eai while still using the oiigmal antibiotic, and facili¬ 
tate canal lesolution within thiee to five days aftei starting 
theiapy 

5 The mechanism of action is as yet not elucidated, but 
its effectiveness is so lapid that furthei study is vvaiianted 
vvnth a view to extending its field of action and application, 
particulaily to othei head and neck edema, including laiyngeal 
inflammation 
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TRANSMISSION LOSS ACROSS THE SKULL IN A 
PATIENT WITH KNOWN TOTAL 
MONAURAL DEAFNESS t1 

Maurice H Miller, Ph D , 

Biooklyn, N Y 


SURVEY or THE LITERATURE 

Seveial wiiteis have lepoited then findings on the tians- 
mission loss acioss the skull which occuis foi an conducted 
sounds These lepoits aie of impoitance clinically because 
they aie used in detei mining undei what conditions a masking 
noise should be piesented to the non-investigated eai foi puie 
tone ail conduction measuiement 


Fowlei' found that at 45 db oi moie ovei the noimal thiesh- 
old the opposite eai leceives speech sounds by cioss-audition 
Fowlei- states in anothei lefeience that an an conduction 
masking sound above 35-50 db, depending on fiequency, 
is sufiiciently intense to be sensed by the contialateial eai 
(at its tlneshold oi above) if the bone conduction in this 
contialateial eai is not sufficiently depiessed to pievent it 
Hughson and Westlake"' state that cioss-heaiing is likely to 
occui if an individual has a diffeience between the two eais 
of 30 db 01 mole Spaiievohn' bleaks down the tiansmission 
loss at individual fiequencies 21 db at 128 cycles, 23 db 
at 256 cycles, 19 db at 512 cycles, 34 db at 1024 cycles, and 
34 db at 2048 cycles Saltzman"- suggests that 50 db lepie- 
sents the loss foi an conducted sounds tlnough the head 
unifoimly at all fiequencies Tschiassny'' lepoits an attenua¬ 
tion incieasing with fiequency aveiaging 55-75 db in two 
monaiiially deaf patients If the healthy eais weie kept 
closed, the loss deci eased to the level of 35 to 60 db Weille 
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and Gaigano' claim that about 50 db aie lequued foi sound 
to go aiound the head to the opposite eai if it is co\eied by 
a well-fitting eai phone, but do not specify the tiansmission 
loss foi specific fiequencies 

The diffeience in findings by the investigatois quoted on 
the degiee of tiansmission loss acioss the skull may be due 
to one of the following factois 1 Intel-indnidual vaiiations 
m the impedance of diffeient skulls, 2 diffeiences in the de¬ 
giee of deafness piesent in the supposedly deaf cai in the 


TABLE I 


Tiansmission Loss Across Skull in a Palicnl with Total 
Monaural Deafness 


rienienci 



Right Dir 

Left Ear 

Point at w hich Respon'-c was 
DUtUed in Normal Ear 

He irlng in 
Better Ear 

125 c\cles 



- 45 

0 

250 crcles 



43 

-5 

500 cicles 




0 

1,000 c'cles 



Go 

0 

2,000 c%cles 



65 

25 

4,000 cicles 



60 

20 

S,000 c'cles 



_ SO- 

30 


subjects used and possible slight diffeiences in the healing 
of the non-imestigated eai, and 3 the sound isolation pio- 
Mcled bj the diffeient eai phones used 

REPORT OF CASE WITH TOTAL MONAURAL DEAFNESS 

The patient is a 24%ear old pri%ate fust class in the Arm%, on the 
nemo surgical ward of the main section of the hospital, who was referred 
to the in\estigatoi b% the Chief of the Ear Nose and Tin oat Section 
He had kno%\n total deafness in the light ear, lesulting from an automo 
bile accident in -wliicli both the acoustic and lestibulai blanches of the 
Vlllth cranial nerie were totalB destio%ed on the affected side Vision 
and lestibulai lesponses-were completeU absent on this side The patient 
lepoited a constant tinnitus in Ins right ear The otologist in charge* 
was of the opinion that the presence of tinnitus could be explained on 
the same basis as the tinnitus which is sometimes piesent when the 
Vnith nerve is se\eied suigicalU s Pure tones weie intioduced through 
an earphone oiei the patient’s deaf eai in the oithodox manner, and the 
point at which the noimal eai picked up these sounds was lecorded foi 
each fiequenci These leadings gne us an idea of the transmission loss 
acioss the skull foi an conducted sounds in this patient The results 
aie shown in Table I 

*James P AlUrite MD Diiector Auilioloir 3 and 
Reed Arm\ ^ledical Center Washington I) C ^ 
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Tlie losiiUs ol testing S.OOO cycles by nil conduction sliowed no response 
U tlic iinMimiin IcM'l of tlie audioinetoi At this fiequenc\, lio\vo\ci, a 
loss ol •)0 db ^\as piesent in tlio bellei eai A slight loss ^\as piesenl at 
000 cicles and i,000 cjclos. and the tiansinission loss acioss the skull 
IS tlio liguip slio\\n minus the degioe ot loss in tlie liettei cai, i( • 2,000 
<.\cles 05 minus 25 db equals 10 db and 1,000 c^cles GO minus 20 ilb 
eiluals 10 db This gives us an aveiagc liansmission loss of 63 db foi the 
tliiec mid tiequencics 


SUMMARY 

The Iiteiatuio on the tiansniission loss acioss the skull 
which occuis foi ail-conducted sounds is leviewed A case 
of known total monauial deafness is lepoited The attenua¬ 
tion loss acioss the skull ioi an-conducted sound, deteimined 
by testing the impaiied cai without masking, is shown The 
attenuation loss foi an-conducted sound vanes at diffeient 
fiequencies The amount ol masking used foi an-conduction 
measuiements should be vaiied accoiding to the fiequency 
tested 
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PROGRAM FOR THE SCIENTIFIC SESSION OF THE 
THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAL 
AND OTOLOGICAL SOCIETY, INC 

March 10, 11, 12, 1959 

“Neck Dissection A Clinico-Aiiatomicnl Studv of 200 
Cases ” 

Geoige F Reed, M D , Boston, ^lass 

“Evaluation of Lai j ngectomy nith Radical Neck Dis¬ 
section ” 

John J O’Keefe, D , Philadelphia, Pa 
Oi'cn Discussion 

“Piogiess in Paiotid Suigei> ’’ 

Robeit E Boswell, Da\ton, 0 

“Cystadenoljmphomas of the Paiotid Gland ’’ 

John F Daly, M D , New Y'oik Cit\ 

Open Discussion 

“EKpeiience with Tians-Septal-Sphenoid Subtotal Hypo- 
phjsectomy in Advanced Bieast Cancel ’’ 

Waltei E Heck, M D , Robeit C McNaught, M D ; 
Leonaid G Dobson, MD, (by inMtation) , and 
Fiancis S Gieenspan, MD, (by invitation), all of 
San Fi'ancisco, Calif 

Open Discussion 

“The Pioblem of Sinusitis in Childien ” 

Victoi R Alfaio, M D , Washington, D C 

Open Discussion 

“Endociine Aspects of Menieie’s Disease’’ 

Geoige E Shambaugh, Ji , MD , Chicago, Ill 

Open Discussion 

“Cholesteatoma of the External Auditoiy Canal ’’ 

Lester A Biowm, M D , Atlanta, Ga 

Open Discussion 
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“The Diagnosis and Tieatment of Facial Paialysis, Secon- 
daiy to Basal Skull Fiactuie” 

Miles L Lewis, Ji , M D, New Oilcans, La 

Open Discussion 

“Tempoiaiy Obstiuction of the Aiteiial Supply of the 
Labyuntil ” 

Heniy Peilman, M D , Chicago, Ill 

Open Discussion 

“Otolaiyngologic Aspects of Ceiebiovasculai Disease" 
Biuce Pioctoi, M D , Detioit, Mich 

Open Discussion 

“Juvenile Nasophaiyngeal Angiofibioma ” 

Maui ice Schiff, M D , Oakland, Calif 

Open Discussion 

“Late Healing Results in Mobilization Suigeiy ” 

Samuel Rosen, M D , New Yoik City, and 
Clan M Kos, M D , Iowa City, la 

Open Discussion 

“Tiends in Mobilization Suigeiy ” 

Howaid P House, M D , Los Angeles, Calif 


UNIVERSITY OF MICHIGAN MEDICAL CENTER 

The annual Otolai yngology Confeience at the Univeisity of 
Michigan will be held Apiil 16, 17 and 18, 1959, undei the 
diiection of Di James H Maxwell, Chauman of the Depait- 
ment of Otolai yngology 

Applications may be addiessed to the Department of Post- 
giaduate Medicine, Univeisity Hospital, Ann Aibor, Mich 
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PROGRAM OF THE NINETY-SECOND ANNUAL 
MEETING OF THE AMERICAN 
OTOLOGICAL SOCIETY 

Hot Spnngs, Va , March 13-14, 1959 

The Cochlea! Potentials and Then Relation to Heat mg 
E Glen Wevei, Ph D 

Moie About the Ph!siolog>’’ of the Cochlea 
Hallowell Davis, ]\I D 

Aiidiometiy by Electioencephalogiaphy 
A J Deibj'shiie, i\I D (by in\itation) 

Ototoxicits' of Kanamycm 

5 E Hawhins, Jt , Ph D (by mwtation) 

A Cause of Sudden Deafness 
William Saundeis, M D (by imitation) 

William Libby, D (by invitation) 

Acoustic Tiauma Following Intel mittent Exposuie to Tones 
and Noise 

Walter Covell, D (by invitation) 

Don Eldiedge, ]\I D (by invitation) 

An Expeiimental Study of the Djnamic Caculation of the 
Labviinthine Fluids of Lning Mammals. 

Fiancis L Welle, M D , 

John W Iiwin, MD (by imitation) 

Coza Jako, M D (by invitation) 

Patiicia Palmei, AB (by invitation) 

Long Teim Results fiom Suigeiy foi Otoscleiosis 
Theodoie E Walsh, M D 

Ultia-Sonic Theiapy of Menieie’s Disease 
Fianz Altmann, M D 

Piesbycusis 

Edmund P Fowlei, M D 
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Nihil Sub Sole Novum 
Lyle Selleis, M D 

Otic Embiyopatliy 
Geoige Kelemen, M D 

Cochleai Blood Flow in Hypotlieimia 
H B Peilman, M D , 

Robeit Butlei, M D , and 
Robeit Kimuia (by invitation) 

Postuial Mystagmus Pioduced by Ceiebellai Lesions in the 
Cat 

Cesai Feinandez, MD (bj’-invitation) 

Fluid Eais and Neive Deafness, Ciica 1835 
Goidon Hoople, M D 
Wesley H Biadlej^ M D (bv invitation) 

Tympanoplasty 
Fled Guilfoid, M D 

Suigical Tieatment of Facial PaiaL’-sis and Associated Con¬ 
ductive Deafness in Fiactuie of the Tempoial Bone 
H E McHugh, M D 


POSTGRADUATE MEDICAL INSTRUCTION 
DEPARTMENT—THE MOUNT SINAI 
HOSPITAL 

An intensive Couise in Rhinoplasty, Reconstiuctive Suigeiy 
of the Nasal Septum and Otoplasty will be given July Hi 
to July 24, 1959, by Di living B Goldman and staff at the 
Mount Sinai Hospital in affiliation with Columbia Univei- 
sity 

Candidates foi the Couise should apply to Registiai foi 
Postgiaduate Medical Instiuction, The Mount Smai Hospital, 
Fifth Avenue and 100th Stieet, New Yoik 29, New Yoik 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erling Hansen, 90 So Ninth St, Minncnpolis Minn 
Executue SGcretar\ Dr MTUiam L Benedict, Ma%o Clinic, Rochester 
Minn 

Meeting Palmer House Chicago, HI, Oct 10 11, 1919 


AMERICAN BOARD OF OTOLARYNGOLOGY 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President Dr Francis M' DaMson, Gcisingor Memorial Hospital Dan 
ville, Pa 

Vice-President Dr George S McRevnolds, C15 N Boulctard, Gaheston, 
Tex 

Secreta^^ Dr F Johnson Putnev, 1712 Locust St Philadelphia 3, Pa 

Treasurer Dr Verling K Hart, lOG IV 7tli St, Charlotte, N C 

Meeting The Homestead Hot Springs, Va, March 1011, 1959 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Fred M" Dison, Cle\ eland, Ohio 

Sec^etar^ Dr James H Maxwell, Ann Arbor, Mich 

Treasurer Dr Francis E LeJeune, New Orleans, La 

Editor Historian and Librarian Dr Edwin N Bro\les, Baltimore, Md 

Meeting The Homestead, Hot Springs, Va, March S 9, 1959 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Gordon Hoople, 1100 E Genesee St, S' racuse 10, N Y 
President-Elect Dr Theo B IValsh, 640 So Kingshighwa', SL Louis 
10, Mo 

Secretary Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester 7, 
X T 

-Vnnual Meeting The Homestead, Hot Springs, Va, March 10-1112, 1959 
(Mornings onl') 

Meetings of the Sections 

Eastern Savoy Plaza New York, N Y, Januar\ S 9, 1959 
Council Savoy Plaza, New York, N Y, January 10, 1959 

Middle Park Plaza Hotel, St Louis, Mo . Januarj 12-13. 1959 
IVestern The Ahwahnee Hotel, Yosemite Valiev Calif, January 17-18, 
1959 

Southern -Academ' of Medicine, Hotel Atlanta Biltmore, Atlanta, Ga, 
January 23 24, 1959 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chahman Di Victoi R Alfaio, Washington, D C 
Vice-Chairman Di Haiold F Schukncchl, Detioit, Mich 
Secretary Di Walter E Ileclc, San Piancisco, Calif 
Repiesentative to Scientific E\hibit Di Waltei H Maloney, Cleveland, 
Ohio 

Section Delegate Di Goidon F Haikness, Davenpoit, la 
Alteinate Delegate Di Dean M Lleile, Iona City, la 
Meeting Atlantic Cltj, June 812, 1959 


AMERICAN OTOLOGICAL SOCIETY, INC 

Piesident Di Moses Luiie, Boston, Mass 
President Elect Di R C Mai tin 

Secietaiy Di Laiiience R Boies Uniieisiti Hospitals, Minneapolis 14, 
Minn 

Meeting The HomeslOcUl Hot Spiings, Va, Maich 13 14, 1959 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 


Piesident Di 
Vice Piesident 
buigli. Pa 
Secietaiy Di 
Tieasiiiei Di 


loseph Gilbert, 111 E Cist St, New Yoilc, N Y 
Di Kenneth Hindeiei, 402 Medical Arts Bldg, Pitts 

Louis Joel Peit, C6 Paik A\e, New Yoik 1C, N Y 
Arnold L Caion, 3C Pleasant St, WoiChester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

Piesident Di Russell I Williams 108 Hjnds Bldg, Cheyenne, Wyo 
Secietaiy Di Robeit M Hansen, 1735 No Wlieelei Ave, Poitland, Oie 
Annual Clinical Session Illinois Masonic Hospital, Chicago, Ill, Octobei, 
1958 

Annual Meeting 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

Piesident Di Tieiit W Smith, 327 East State St, Columbus 15, Ohio 
Vice Piesident Di Oscai T Beckei, Chicago, Ill 

Secietaiy Di Samuel M Bloom. 123 East 83 St, New Yoik 28, N Y 
Meeting New Yoik, N Y, Maich 18 and Julj 15, 1959 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Piesident Di Joseph W IIampso>, Giant Bldg. Pittsbuigh 19, Pa 
SecretaryTreasuier Dr Daniel S DeStio, 121 S Highland Ave, Pitts 
burgh C, Pa 
Annual Meeting 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS 

President Dr Antonio Augusto de Almeida 
First Secretary Dr Alberto Galo 
Second Secretar\ Dr Alfredo Porto 

Librarian-Treasurer Dr L de Souza Queiroz , „ , „ „ 

Editors for the Archi\es of the Society Dr J Penido Burnicr, Dr 
Guedes de Melo Filho and Dr Roberto Franco do Amaral 
Meetings Twice e\er> month, first and third Thursdays S 30 PM 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Queiedo, 15 Calle Onentc No 5 
First Tice-Presidente Dr Hector Cruz 3a A\cnida Sur No 72 
Second Vice-Presidente Dr Jose Luis Escamilla, 5a Calle Ponicntc 
No 4S 

Secretario Tesorero Dr Horace Polanco, IS Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice-Presidente Dr Luis Sufie Medan 

Secretario Dr Jorge Perello, 319 Pro\cnza Barcelona 

Vice-Secretano Dr A PinarL 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Valter E Loch, 1039 No Cahert St, Baltimore, Md 
Secretarv-Treasurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice-Presidente Dr A P Belou 
Secretario Dr S A Aranz 
Pro-Secretario Dr J 51 Tato 
Tesorero Dr F Games 
Pro-Tesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Robert T Hajes, 42 Cobourg St, SL John, N B 
Secretary Dr Donald M McRae 324 Spring Garden Rd , Halifax, N S 
Meetmg Sheraton Brock Hotel Niagara Falls, Ont OcL 9-10, 1959 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G C Otnch Belleville, Ill 
President-Elect Dr Phil R ilcGrath, Peoria, Ill 
Secretarv-Treasurer Dr Alfred G Schultz, Jacksonville, Ill 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

Piesident Di Stanton A Fiiedbeig, 122 So Miclngan Ave, Chicago 3, 

Vice President Dr Maui ice Snitman, 408 So 5th Ave, Maywood, Ill 
SecietaryTieasuiei Dr Fletcher Austin, 700 No Michigan Ave, Chi 
cago 11, Ill 

Meeting Fust Mondav of each month, Octobei through May 


CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Di Enrique Giunwald S 
Vice President Di Agustm Estartus 
Secretarj Dr Marcos Chaimovich S 
Tieasurer Di Benjamin Kapkan K 
Diiector Di Albeito Basteiiica A 


COLORADO OTOLARYNGOLOGY SOCIETY 

President Di James T Blau, Denvei, Colo 

Vice Piesident Di James Rigg, Grand Junction, Colo 

Secietary Dr Will P Pirkej, Demei, Colo 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Di Edward A Newell 
Vice Piesident Dr Thomas M McCroij 

Secietaij-Tieasuiei Dr James L Baldwin, 1627 Medical Aits Bldg, 
Dallas, Te\ 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Pi of Dr Atilio Viale del Carril 
Secretarj of the Evteiioi Dr Aldo G Remorino 
Secretarj Treasurj Prof Di Antonio Carrascosa 
Pro Secretary of the Interior Prof Di Carlos P Mercandino 
Pro Secretarj of the Evteiior Prof Dr Jaime A del Sel 

Pro Secretary of the Treasury Di Jorge Zubizari eta 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Di Victoi M Noubleau, San Salvador 

Secretary Treasurer Di Hector R Silva, Calle Arce No 84, San Salva 
dor, El Salvador, Central America 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Dr Edson J Andiews 
Piesident-Elect Dr G Dekle Taj lor 
First Vice President Dr Kenneth S Whitmer 
Second Vice President Di William H Andeison, Jr 
Secretai y Treasurer Dr Joseph W Taylor, Ji 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOUOGIA 


President Dr Dano 
Secretar' 

:MeetinE 


FORT WORTH EYE, EAR NOSE AND THROAT SOCIETY 

President Di Van D Rathgcbei 
Vice-Pi esident Dr V illiani SKoban 
Secietarx-Tieasuiei Di Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Di 'William B Steinman 
President Elect Dr James H Mendel, Jr 
Secretar\ Treasurer Dr H Carlton Howard 

Meeting quarterlv (Maicli , Maa, October and December), on tlie second 
TburEda^ of the month, 0 30 PM, at Urme' Hotel, Miami 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono ToKio, Japan 

Secretan Dr Cheialier L Jackson, 3-101 N Broad St, Philadelphia 40, 
Pa , U S A 

Meeting Eighth International Congiess of Bronchoesophagolopi, Mevico 
Citv, March 14 IS. 1959 

KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Claience H Steele 
President Elect Dr Dick H Underwood 

Secietari Dr James T Robison, 4620 J C Xichols Pa^kwa^, Kansas 
Citj, Mo 

Meeting Third Thuisda' of Xoiember, Januari, Februari and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretan-Treasurer Dr ’Wendell C Irvine 
Chairman of Ophthalmology Section Dr Carroll A ^IcCoi 
Secretan of Ophthalmologj Section Dr Philip D Shanedling 
Chairman of Otolaivngolog' Section Dr Robert "W Godwin 
Secretarr of Otolarjngology Section Dr Francis O N Morns 
Place Los Angeles Countv Medical Association Bldg, 1925 'VYilshire 
Bhd , Los Angeles, Calif 

Time 6 SO PM last Mondav of each montli fiom September to June, 
inclusiie—Otolanngologi Section 6 30 , first Thursday of each month 
fiom September to June, inclusiye—Ophthalmology Section 

LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Fled D Holloyyell, Lamar Life Bldg, Jackson, Miss 
Secretarv Dr Edley H Jones 1301 "ViMsbington St, Vicksburg Miss 
Meeting Edgewater Gulf Hotel. Edgewater Paik Miss IMay 15-16 1959 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chau man Membeis serve as chairmen m alphabetical order monthly 
Secretary Treasurer Dr Roland H My^ers, 1720 Exchange Bldg, Mem 
phis, Tenn , ^ 

Assistant Secretary Treasui er Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D P 
Vice President Di M Gonzales Ulloa, Mexico, D F 
Secietary Di Juan De Dios Peza, Mexico, D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 

Piesident Di Rafael Giorgana 

Secretary Di Cailos Valenzuela, Monteiey -17, Mexico 7, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthui S Bristow, Princeton, Mo 

Secietary Tieasurer Dr Harold Swanberg, Quincy, Ill 

Assistant Secietary TreasnreT Dt Jacob E Reisch, Springfield, El 

NETHERLANDS SOCIETY OF OTO RHINO-LARYNGOLOGY 
(Nederlandsche Keel Neus-Oorheelkundige Vereeniging ) 

Piesident Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Stiuben, J J Viottastiaat 1, Amsterdam 

Treasurer Mrs F Velleman Pinto, Jac Ohrechtstr 66, Amsterdam 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice President Dr George E Biadord, Winston Salem, N C 
Secretary Treasui er Dr J D Stratton, 1012 Kings Drive, Charlotte 7, 
N C 
Meeting 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarborough, York 
shire 

Vice President Mr J H Otty, Fiizley Old Hall, Prizinghall Road, 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, York, 
Yorkshire 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland 5, 
Ore 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg, 
Portland 5, Ore 

Meeting Fourth Tuesday of each month from September through May, 
Henry Thiele Restaurant, 23rd and W Buinside, Portland, Ore 
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OTOSCLEROSIS STUDY GROUP 

President Di E P Fowler, Jr, ISO Fort Washington A\c. New \oiK 
32 Xgw York 

SecrGtar\ Treasurer Dr Arthur L Jucrs, lOlS Bro\\ii BuiltHng Bouis 
Meeting' Palmer House. Chicago. Ill, Octobei 11, lO'iO 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr H Leroi Goss, G20 Cobb Bldg. Seattle 1, M ashington 
Secretarj-Treasurer Dr Homer E Smith, SOS East South Temple, Salt 
Lake CiH, Utah 
Aleeting 


PAN AMERICAN ASSOCIATION OF OTO RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 Xo Michigan Bl\d, Chicago, 111 
Kxecutiie Secretarj Dr Cheialier L Jackson, 3401 X Broad St, Pliila 
delphia 40, Pa , U S A 

Meeting Sejenth Pan American Congress of Oto Rhino Lanngologi and 
Broncho Esopbagologv 

Time and Place Miami, Fla , March, lOCO 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice-President Dr Joseph P Atkins 
Secretarj Dr Milham A Lell 

Eiecutue Committee Dr Harry P Schenck. Dr Benjamin H Shuster, 
Dr William A Lell. Dr M illiam J Hitschler, and Dr Chevalier L 
Jackson 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Bernard L Silverblatt, 3500 Fifth Ajenue, Pittsburgh Pa 
Vice-President Dr Emory A Rittenliouse, 203 Masonic Bldg, McKees¬ 
port, Pa 

Secretarj-Treasurer Dr John T Dickinson, Merci Hospital, Pittsburgh 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Ajenida. de Liberdale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President-Elect Dr Carl D F Jensen, Seattle, Wash 
Secretari Dr Willard F Goff, 1215 Fourth Ai e , Seattle Wash 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chau man Di Oine E Ghnst, 210 N Cential A\e, Glendale, Calif 

Tieasuiei Di Noiman Jesbeig, 500 So Lucas Ave , Los Angeles 17, Calif 

Otolaiyngologv Di Russell M Deckei, Go N Madison Ave, Pasadena 
1 Calif 

Opl’itl/almology Di Wanen A Wilson, 1930 Wilslihe Blvd , Los An 
geles 57, Calif 

MidWmtei Clinical Coinention annually, the last two weeks m Januan 
at Los Angeles, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chan man Di J L Leiine 

Vice Ohaii man Di Russell Page 

SecretavN Di James J McFarland 

Tieasuiei Di Ednaid M O'Bilen 

Meetings are held the second Tuesday of Septembei, Novembei, Januaij, 
Maicli and Maj, at G 30 P M 
Place Aimv and Naij Club Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

Piesident D> P T Land, 13 Newton Place, Glasgow, C 3 

Secretarj Tieasuiei Di J P Birrell, 14 Moraj Place, Edinburgh 

Assistant Secietaij Li H D Blown Kell>, 11 Sandyford Place, Glas 

gow' C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Piesidente Di Alfonso Tubin P 

Secretaiio Dr PeU\ E Lozano 

Tesoicio Di Alaiio Arenas A 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

President Di Reinaldo de Villiers 
Vice Piesident Dr Joige de CAidenas 
Secretarj Di Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Piesidente Di Piank Canosa Loienzo 

Vice Piesidente Di Julio Sangiulj 
Secietarlo Di Juan Portuondo de Castro 

Tesorero Di Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Piesidente Dr Aldo Remoiino 
Vice Presidents Dr Luis E Olsen 
Secietario Dr Eugenio Roineio Diaz 

Tesorero Dr Juan Manuel Piadales 

Vocales Di Osvaldo Sudiez, Dr Nondiei Asls R, Dr Jorge Bergallo 
Yofre 

SOCIEDAD DE OTO RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

Piesident Dr Salvadoi Mi\co Pinto 

Secretaiv Dr Daniel Alfiedo Altai o 

Tieasurei Di Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOUOGIA 

Presidente Di D Adolto Hinojai Pons 

Vice Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco MaraiiCs 
Tesovero Dr D Ernesto Alonso Ferrei 

SOCIEDAD MEXICANA DE OTORRINOUARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Gioigana 

Secretarj Dr Cailos Valenzuela 

Treasurei Dr Benito Madaiiaga 

First Vocal Dr Rafael Gonzfilez 
Second Vocal Dr Juan Oberliauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice Presidente Dr Cesar Cabrera Caldcrln 

Secretario Dr Jose Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jose Gross 

Vocal Dr Pedro Herniindez Gonzalo 


SOCIEDAD OTO RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltrfin Castillo 
Secretario General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 

SOCIEDAD VENE20LANA DE OTORRINOLARINGOUOGIA 

Presidente Dr Gabriel Briceuo Romero 
Vice-Presidente Dr Sihestre Rincdn Fuenmajor 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gdmez 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Briceuo, Dr Oscar Goii 
zalez Castillo 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOUOGIA DO 
RIO GRANDE DO SUL 

President Dr Paulo Fernando Esteses 
Vice-President Dr Jajme Schilling 
First Secretarj Dr Carlos Buede 
Second Secretar\ Dr Sloizds Sabani 
First Treasurer Dr Israel Scherman 
Second Treasurer Dr RivadSvia C Mejer 
Librarian Dr Carlos M Carrion 

SOCIEDAD PANAMENA DE OTORRINOLARINGOUOGIA 

Presidente Dr Manuel Preciado 

First Vice-Presidente Dr Alonso Roj 

Second Vice Presidente Dr Carlos Aiango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesorero Dr Ramon Crespo 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Di Albeito Luis De Mendonca 
Vice Presidente Di Jaime de Magalliaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Seci etai lo Dr Albano Coellio 

Tesoureiio Di Jose Antonio de Campos Henriques 
Vogais Di Teofilo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Aienida da Liberdade, 65, 1° Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Lt Col Stanlej H Beai, USAF (IMC), USAF Hospital, Max 
well (Air Univeisiti), Maxiiell Air Force Base, Ala 
Secretari-Treasurei Capt Maui ice Schiff, MC, USN, U S Naval Hos 

pital, Oakland, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr F R Price, 118 Rutledge Are, Charleston, S C 
President Elect Dr L D Lide, 161 W Cheves St, Floience, S C 

Vice President Dr R E Lumgstone 1505 Mam St, Neuberiv, S C 
SecretaiV Treasuiei Di Rodeiick Macdonald, 330 E Main St, Rock 
Hill, S C 

Meeting Jointlj ii ith the N C Societj of Eye, Ear, Nose and Throat 
Next joint annual meeting of The South Caiolina Society of Ophthal 
mologj and Otolarjiigologi and the N C Eje, Eai, Nose and Throat 
SocieQ at Charleston, S C , Sept 14, 15 and 16, 1959 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Di V Eugene Holcombe, Charleston, W Va 
Chairman Elect Di G Slaughter Pitz Hugh, Charlottesville, Va 
Vice Chairman Di George M Haik, Neii Oi leans. La 
Secretary Dr Mercer G Ljncli, Nen Oilcans, La 

VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppaid, 301 Medical Aits Building, Rich 
mond, Va 

President Elect Dr Emanuel U Wallei stein. Professional Building, 
Richmond, Va 

Vice President Di Calvin T Bui ton. Medical Arts Building, Roanoke, 
Va 

Secietary-Treasuiei Dr Maynard P Smith, 600 Professional Building, 
Richmond, Va 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K Stewart, Wheeling, W Va 
Secretary-Treasurer Dr Frederick C Reel, Charleston, W Va 
Annual Meeting 
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NOTICE TO CONTRIBUTORS 


The Laryngoscope leseives the light of exclusive publication 
of all aitides submitted This does not piecliide then publication 
in Tiansactions of \aiious Societies 

Manusciipts should be tvpewiitten, double spaced, on one side 
of papei only and vith sufficient maigins to allow foi collections 

Authoi’s name and citv should appeal diiectly undei title on 
fust page, stieet addiess at end of aiticle 

All punts 01 photogiaphs to be submitted in black and white, 
m good shaip contiast Good halftones depend upon cleai photo¬ 
giaphs Line diavings foi zincs to be in black and vliite Coloied 
inks 01 led oi blue quadiille luhngs vill not lepioduce 

Refei dices should be complete authoi’s sin name, initials, 
title of aiticle. Journal, volume, page, month, \eai 

Six illustiations vill be fuinished foi each aiticle without cost 
to authoi Authois will please limit illustiations to six oi assume 
the expense of additional illustiations 

Pi oofs will be submitted to authois foi collections If these 
aie not letuined, aitides will be published as collected in this 
office 

Repiints will be fuinished at the following puces 
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ADVERTISEMENTS 



Questions Asked by Doctors About Some of Maico’s Piodud ; 


“Why should I suggest two-eai heaiing to 
my patients'^” a question frequently asked 
by doctors who visit the Maico Exhibit at 
uportant medical meetings Heie’s the answei, 
as leported by professional souices 

Constructed for Binaural Wear 

Maico Heaiing Glasses piovide two-eai hear¬ 
ing at its best They aie but one of a complete 
line designed to fit all types and degree of hear¬ 
ing loss 

Improves More Distant Sounds 

Weaker, more distant sounds become audible 
when the hearing loss is coriected in both ears 
A cluld’s voice, which may be baiely heaid at 
10 feet with one ear, becomes easily audible at 
30 or 40 feet with two-ear hearing 

Improves Understanding of Speech 

As measured by PB and Spondee Word 
Tests, the patient’s word score -with binaural 
hearing improves in the vast majority of cases 
Words, phrases — all sounds — are clearei when 
heard with both ears This is especially true 
when hearing is accomphshed in the presence 
of annoying background noise 

Determines Direction of Sound 

With just one-ear hearing, the patient tends 
to hear everything in one ear — all sounds seem 
to originate from one side Two aids restore 


the sense of sound direction that the no'^ 
healing person enjoys This improvement j 
important benefits in traffic safety, goodt t 
versation, and other similar situations 

Needs Less Power 

Increased understanding of sounds,' j 
depth, and direction perception add up w , 
or four times better hearing binaurally ^ , 
both ears are fitted with an aid, the •- 
always finds he needs less volume and p , 
so that listening is more comfortable an 
ful At the end of a busy day he is not i* j 
out from straining and trying to hear j | 

MAICO ELECTRONICS,' " ; 

Dealers in 275 cities in U S and Canai<^^ , 

• HEARING AIDS • HEARING GLASSES • AU0“> | 

• AUDITORY TRAINING INSTRUMENTS I 

. ELECTRONIC STETHOSCOPES 

I-- 

j For More Information Aboiil 
I Maico Hearing Instruments 

I CONTACT THE 

i Local MAICO Dealer i 

I OR WRITE 

I MAICO ELECTRO NICS, INC’ 

I 21 North Third St • Minneapolis 1. ' 

I_" 
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MAXILLECTOMY IN CARCINOMA OF THE ANTRUM' 

An Analysis of 81 Cases and a Description of Certain 
Modifications of the Basic Technique of 
Extirpation f 


H4R0LD G Tabs, jNI D . 
New Oi leans, La 


Many yeais ago a veiy biilliant siugeon, whose name le- 
grettably I cannot lecall, made a veiy wise observation to the 
effect that repetition of the same ideas does not necessaiilj 
mean paucitj’ of ideas It may quite as nell, he said, mean 
intensitj' of conMction On that basis, I retiiin again to the 
subject of caicinoma of the antium, to stiess seteral of the 
things which I hate already said in pietious papers on this 
subject 


My thesis is briefly this 


1 At the best, the results m malignant disease of the 
anti urn wnll netei be very good, because the cards, to use the 
teinaculai, are stacked against both patient and physician 
The structural continuitt’ of the area is an mtitation to the 
lapid spread of disease processes Ylien the ethmoid area is 
imolved, brain tissue is only a few- millimeters away; fui-thei- 
more, malignant giow*ths in this area are piedominanth' of 
the epidermoid or squamous-cell variety and are usually of a 
high grade of malignancy 


® Ejistern S^tion Americin Lar^ ngological 
umuiogicai ana Otologieal Society Xen- York X r Jan S 10o9 

Sciiool^f Otolar\ ngolog^ TuHne Uni% ersiU of Louisian'i 

ac?emed®f,^r°BublTcaUoTjan'l^ Larjngoscope Office and 
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TABB MAXILLECTOMY IN ANTRUM CANCER 


2 Bleak as is this outlook, we should not accept the situa¬ 
tion with an attitude of fiustiation and futility, instead, 
we should legaid it as a challenge The legional anatomy is 
immutably fixed, but immediate and long-teim, lesults can be 
impioved if all physicians will employ a high index of diag¬ 
nostic suspicion, and if all suigeons who encountei the disease 
will tieat it with imagination and coinage Neithei of these 
objectives is impossible of attainment 

DIAGNOSTIC CONSIDERATIONS 

Patients with caicinoma of the antium aie seldom seen 
eaily A delay of tliiee months aftei the onset of symptoms 
is aveiage A delay of six to nine months is fiequent, and 
delays of a yeai oi moie aie not infiequent This is an in¬ 
sidious disease, and the same leasons that make patients 
delay in seeking medical consultation make physicians delay 
m diagnosing it 

The etiology of antial cancel is still unsettled, but theie is 
no doubt that it is definitely ielated to, and often appeals in 
association with, diseases of the nasal tiact and paianasal 
sinuses which aie benign in most cases, and which it is the 
tendency to legaid as benign in all cases The patients have 
become accustomed to the existence of these diseases The 
physicians whom they consult aie accustomed to managing 
them as benign, and they tieat the patients, theiefoie, with 
the puipose of relieving symptoms without investigating the 
pathologic piocess Otolaiyngologists often fall into this 
eiioi 

These aie seiious fallacies Chionic sinusitis, vaiious al- 
leigies, polyps and nasal obstiuctions all inteifeie with local 
ventilation and diainage and cieate what might be teimed 
the climate of malignancy Because of the fiequency with 
which nasal and othei polyps piove malignant on histologic 
examination, it is now oui policy that all these and othei 
masses, whethei they aie demonstiable giossly oi can be 
demonstiated only by loentgenogiams, should be lemoved 
and examined undei the micioscope Theie is a dangeious 
impiession among many otolaiyngologists, as well as among 
othei physicians, that a pi ejecting mass in the sinuses, if it 
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IS smoothly contouiecl and is not pioducing s\mptoms, is 
haimless and reqinies no tieatment This is not a safe policy. 
Similaily, we have come to believe that it is vise to iemo\e 
all seveie obstiuctne deviations of the nasal septum, because 
of the conditions which thev set up by then intcifeience with 
noimal ventilation and function 

The wisdom of this policy was biought shaiplj home to me 
by the case of a 39-j eai-old wdiite man w ho undei w ent loiitine 
submucous lesection foi a seveie defoimitv of the septum 
Undei the obvious lesion lay an eailv caicinoma which was 
appaiently just beginning to imade the maxillaiy sinuses 
Radical maxillectomv w'as peifoimed a few days aftei the 
fust opeiation, and the patient, seven veais and foui months 
latei, IS still living and well His case is one of the few* that 
does piove, and one of the laigei number that could piove, 
that caicmoma of the antium is a cm able disease when it is 
found eaily enough to peimit ladical lemoval of the giowth 
w'lth an adequate maigin of normal tissue aiound it 

A fai less happy instance was also an accidental diagnostic 
discoveiy A 16-yeai-old Negio, hospitalized foi a football 
injuiy of the oibital, nasal and ethmoid bones, had a laige, 
mucosa-coveied mass in the light nostii] It was legaided as 
a hematoma until biopsy piove it to be malignant Radical 
maxillectomj* w*as peifoimed, but the giowth w*as a lapidly 
glowing ihabdomyosaicoma, and the bov died two months 
later 

Diagnostic Regimen 

Certain sjTnptoms and signs lequiie a diagnostic smvey 
w ithout delay, in spite of the fact that they ai e also, at least 
m then eaily, mildei, manifestations, the simiptoms and signs 
of malignant disease They aie as follow*s 

1 Unilateial nasal masses, wnth widening of the nasal 
budge, 01 unilateial sw*elling and tenderness in the nasal 
aiea 

2 Polypoid masses in the nose and sinuses, paiticulailj* 
masses wdiich have been pi esent foi a long time Abnoi mally 
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2 Bleak as is this outlook, we should not accept the situa¬ 
tion with an attitude of fiustiation and futility, instead, 
we should legaid it as a challenge The legional anatomy is 
immutably fixed, but immediate and long-teim lesults can be 
impioved if all physicians will employ a high index of diag¬ 
nostic suspicion, and if all suigeons who encounter the disease 
will tieat it with imagination and coinage Neithei of these 
objectives is impossible of attainment 

DIAGNOSTIC CONSIDERATIONS 

Patients with caicinoma of the antium are seldom seen 
eailjr A delay of thiee months aftei the onset of symptoms 
IS aveiage A delay of six to nine months is fiequent, and 
delaj’^s of a yeai oi moie aie not infiequent This is an in¬ 
sidious disease, and the same leasons that make patients 
delay in seeking medical consultation make physicians delay 
in diagnosing it 

The etiology of antial cancel is still unsettled, but theie is 
no doubt that it is definitely ielated to, and often appeals in 
association with, diseases of the nasal tiact and paianasal 
sinuses which aie benign m most cases, and which it is the 
tendency to legaid as benign in all cases The patients have 
become accustomed to the existence of these diseases The 
physicians whom they consult aie accustomed to managing 
them as benign, and thej" tieat the patients, theiefoie, with 
the puipose of lelieving symptoms without investigating the 
pathologic piocess Otolaiyngologists often fall into this 
eiioi 

These aie seiious fallacies Chionic sinusitis, vaiious al- 
leigies, polyps and nasal obstiuctions all inteifeie with local 
ventilation and diainage and cieate what might be teimed 
the climate of malignancy Because of the fiequency with 
which nasal and othei polyps piove malignant on histologic 
examination, it is now oui policy that all these and othei 
masses, whethei they aie demonstiable giossly oi can be 
demonstiated only by loentgenogiams, should be lemoved 
and examined undei the micioscope Theie is a dangeious 
impiession among many otolaiyngologists, as well as among 
othei physicians, that a pi ejecting mass in the sinuses, if it 
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IS smoothly contomed and is not pioducing s\mptoms. is 
haimless and lequues no tieatment This is not a safe polic\ 
Simiiailv, we ha\e come to belie\e that it is v.ise to lemove 
all se\eie obstiactive dcMations of the nasal septum, because 
of the conditions nhich they set up by then inteifeience nith 
nomial \entilation and function. 

The wisdom of this policy ^\ as bi ought shai pl> home to me 
by the case of a 39-jear-old white man who underwent loutine 
submucous lesection foi a sex ere defoimitv of the septum 
Undei the obiious lesion lay an eaily caicinonia which was 
appaiently just beginning to inxade the niaxillaiy sinuses 
Radical maxillectoniv was peifoimed a few davs after the 
fust operation, and the patient, se\en years and foui months 
later, is still Imng and w ell His case is one of the few that 
does prove, and one of the laigei numbei that could pio\e, 
that carcinoma of the antium is a curable disease when it is 
found eaily enough to peimit radical lemoval of the giowth 
wnth an adequate margin of normal tissue around it 

Afar less happy instance was also an accidental diagnostic 
discovery A 16-year-old Negro, hospitalized for a football 
injury of the orbital, nasal and ethmoid bones, had a laige, 
mucosa-coxered mass in the right nostnl It xxas regarded as 
a hematoma until biopsy pioxe it to be malignant Radical 
max'illectomy was performed, but the gioxxth xvas a lapidlv 
growing rhabdomyosarcoma, and the boy died two months 
later 

Diagnostic Eegimom 

Cei-tain symptoms and signs require a diagnostic siiixex" 
w'lthout delay, in spite of the fact that they ar e also, at least 
m then early, milder, manifestations, the symptoms and signs 
of malignant disease Thex* ar e as follow s 

1 Unilateral nasal masses, xvith xvidening of the nasal 
bridge, or unilateral swelling and tenderness in the nasal 
area 

2 Polypoid masses in the nose and sinuses, paiticulailv 
masses xxdiich have been present for a long time Abnormally 
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fiee bleeding when they aie lemoved should be viewed with 
deep suspicion 

3 Piolonged unilateial nasal obstiuction, with a blood- 
tinged dischaige oi fiank epistaxis 

i An inti actable puiulent sinus infection which does not 
lespond to adequate theiapy 

5 Pain in the cheek oi uppex teeth out of piopoition to the 
clinical findings 

6 Tendei swellings of the palate and antial aiea 

7 Oculai pioptoses 

As this list of symptoms and signs implies, the patient who 
suffeis fiom them will not alwa 3 '-s be seen fust by an oto- 
laiyngologist Dentists, ophthalmologists and othei physi¬ 
cians must also come to lealize the occasional lethal potentiali¬ 
ties of these usually innocuous findings 

The steps of a coiiect diagnostic suivey include 

1 A caxeful local examination 

2 Nasophaiyngoscopy 

3 Roentgenologic examination Roentgenogiams in eailv 
malignant disease show only opacity, and the shadow cast by 
an antial cancel, which is a soft-tissue giowth, cannot always 
be distinguished fiom the shadow cast by a benign lesion 
Latei, inci eased density of the sinuses oi nasal cavities is 
followed by evidence of bony expansion oi destiuction 

If. Cytologic examination by the Papanicolaou technique 
This IS a misleading method unless it is constantly borne in 
mind that while a positive lesult is conclusive, a negative le- 
sult IS not, and must not be so legaided 

5 Aspiiation blopsJ^ foi which the same wainmg holds 

6 Suigical biopsy, repeated if it is negative 

7 Suigical exploiation, which must be undei taken if the 
suspicion of cancel peisists in the face of lepeated negative 
biopsies The pathologist must be supplied with a i epi esenta- 
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tive section of tissue and must be given ample time to study it 
The suigeiy of antial cancel is ladical mutilating suigei\ 

It IS disastrous not to employ it when malignant disease is 
piesent, but equally disastious to employ it when it is not 

SURGICAL CONSIDERATIONS 

Ovei the last seveial yeais, theie has come to be fanlv 
general agreement that singerv, followed bv iiiadiation, 
offers the best chance of survival for the patient with cancer 
of the antrum The mortality of surgery uas once distiess- 
ingly high, immediately from shock and blood loss, and a little 
later from meningitis Irradiation uas, theiefoie, the method 
most generally used, as the lesser of t\\ o e\ ils, but ii ladiation, 
without excision of the malignant gioudh, gi\es use to serious 
complications, paiticulailv when the bone has been invaded, 
and the surgical pioceduies necessary to control these com¬ 
plications must often be quite as radical as though snigeiy 
had been employed primarily 

Total removal of the maxillarv sinus is necessary if cure is 
to be achieved in carcinoma of the antrum Total lomoval of 
the sinus is impossible without total removal of the maxillary 
bone Any surgery vhich is not based upon this fundamental 
concept IS not adequate surgery Surgery of such magnitude 
IS now entirely practical, thanks to improved tecliniques of 
anesthesia, including hypotensive anesthesia, the liberal use 
of whole blood, now available in hospital blood banks and the 
development of efficient wide-specti um antibiotics 

Baste Technique 

The basic technique of the radical operation for carcinoma 
of the antrum has already been published,^ and I shall not 
describe it in detail Instead, I shall merely list the principal 
steps of the operation and call attention to certain modifica¬ 
tions employed in the most recently treated cases 

__The_Weber-Feigusson incision is used to expose the facial 
surface of the maxilla, and the entire maxillary bone, with 
the maxillary sinus, ethmoids, and orbital contents, is removed 
en bloc To accomplish this, the palate is split in the midlme, 
and the maxilla and portions of the zj'’goma and ethmoid bones 
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aie sepalated fiom then attachments The sphenoidal, fiont- 
al and posteiioi ethmoids aie cuietted and fulguiated, as aie 
all other suspicious aieas It is geneially piefeiable to include 
the eye in the dissection unless an undoubtedly cleai maigm 
of noimal tissue can be demonstiated between it and the 
lesion If tlieie is any doubt, the eye must be saciificed 
Duiing the opeiation, the entiie cavity is iiiigated with a 
cancel ocidal solution, to i educe the numbei of viable cancel 
cells in the wound washings 

Modifications 

The following modifications of the oiiginal technique have 
been introduced ovei the last thiee yeais 

1 The electiic saw instead of the Gigli saw is used to sec¬ 
tion the zygomatic bone, the mfiaoibital iim and the coionoid 
piocess of the mandible With it, bone section is accomplished 
moie lapidly and with less effoit 

2 Ligation of the inteinal maxillaiy aiteiy is still at¬ 
tempted loutinely, but the omission of this step seems to be 
attended with little additional nsk, and ligation is, theiefoie, 
abandoned if the aiteiy lies deep to the pteiygoid muscles and 
IS difficult to identify 

3 We still piefei to employ the technique of hypotensive 
anesthesia devised by Adi lani, but we have no illusions con¬ 
cerning its iisks, and we now omit it in oldei patients oi m 
patients who aie pooi suigical iisks 

If In the oiiginal technique, the mucosa ovei the haid 
palate was lemoved with the palate now salvage the 

membiane whenevei the antial flooi is not involved in the 
malignant piocess It fiequently is not, since most cancels 
in this anatomic aiea giow towaid the nasal fossa oi into the 
ethmoid aiea This technique is piactical only m edentulous 
patients, and it goes without saying that the cases must be 
selected veiy caiefully When it is used (see Pig i) the 
coveiing membiane is leflected towaid the intact side and is 
letamed m situ with the soft palate The advantage of le- 
tention of the membiane is that it peimits watei-tight closuie 
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of the siugical field and does a\\av with the foimei necessity 
foi a palatal piosthesis 

5 The ciibiifoim plate was sometimes lemoxed in the 
oiiginal technique It is now iemo\ed with consideiabU 
gieatei fiequency when it seems an inheient pait of the lesion 
This plate is the last bonv bai i lei betw een the nasal sinuses 
and the cianial caMh , but when it is lemoved, the stiong, 



Fi? 1 Conser\ation of mucou’! membr'ino o\tr bon\ pal ile in ridica.! 
su^ger^ for carcinoma of the antrum 


fibious duia located betw'een it and the biain tissue acts as a 
deteiient to the spiead of the cancel The plate is always 
opened when electi ocoagulation of the posteiior ethmoids is 
necessaiy, and when the oibital contents aie lemoved with 
the maxillaiy bone Cuiettement and electi ocoagulation is 
employed wdien disease has extended to this aiea 

55Tienever the duia is opened, accidentally oi delibeiately, 
theie IS leakage of ceiebiospinal fluid, and the cianial caMty 
is thus laid open to the possible spiead of infection fiom the 
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suigical field The lent in the duia is closed by the applica¬ 
tion of gelatin foam oveilaid by a skin giaft, both mateiials 
aie held in place with the medicated wool packing inseited at 
the end of the opeiation 

6 The mucous membiane ovei the septum adjacent to the 
suigical cavity is lemoved, even though theie is no evidence 
of its involvement in the malignant piocess Removal of 



Fig 2 
surg-erj 
John H 


Effective prosthesis for patient ho 
for carcinoma of the antrum (devised 
O Donnell, prosthesist) 


has undergone radical 
and constructed h% Mr 


this membiane facilitates lepacking duiing the postopeiative 
peiiod and makes it much less painful 

POSTOPERATIVE IRRADIATION 

Iiiadiation, applied by a competent ladiotheiapist in maxi¬ 
mum doses, IS pushed to the limit of toleiance aftei opeiation, 
in eveiy case in which it is not absolutely ceitain that an en- 
tiiely adequate maigm of disease-fiee tissue has been lemoved 
with the excised specimen 
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Di J V. Schlossei, ^Yho tieated piactically all of the cases 
obseived at Chanty Hospital of Louisiana at Ne^^ Oilcans, 
has obseived that oxygenation of the tissues to be tieated just 
befoie they aie iiiadiated appeals to potentiate the effect of 
theiapy by sensitizing the tumoi cells and thus making the 
iiiadiation effects moie lethal to them JThe simultaneous 
use, in some cases, of oxygen and nitiogenHnustaid oi othei 
'cliemothei apeutic agents also seems to enhance the effects of 
iiTadiation The peifusion techniques, which ha\e given 
biilhant lesults in moie anatomically favoiable aieas of the 
bodv, have still not been peifected clinically foi use in the head 
and neck, but the outlook is piomismg 

These methods may e\entuallv leplace siugeiy, but then 
consummation lies in the futme. For the piesent, suigeiy 
followed by inadiation is the method which lies at hand, and 
it should be used piomptly and adequately This is a mutilat¬ 
ing method, but the mutilation can be quite effectivel.v com¬ 
pensated foi by w'ell-made piostheses (see Figs 2, 3), and it 
is the best method piesently a\ailable foi the salvage of life 
in a potentially highly lethal disease 

ANALISIS OF CASES 

Over the 18-yeai peiiod ending in Decembei, 1958, I have 
been able to collect 81 cases of caicmoma of the anti urn, 67 
fiom Chanty Hospital of Louisiana at New Oileans and the 
lemaindei fiom the Veteians’ Admmistiation Hospital and 
the Eye, Ear, Nose and Thioat Hospital in New Oileans 
Sixty of these cases, wdiich have alieady been lepoited,'^ cov- 
eied the 15-yeai peiiod ending in June, 1955 The fact that 
13 of the second senes of 21 cases w'eie obseived in 1958 
would piobably not impiess statisticians, but I take considei- 
able encouiagement fiom this lecent concentiation of cases, 
and fiom the fact that 15 of the 21 cases in the second senes 
w^eie lefeiied cases 

Fortj*-thiee of the 67 patients fiom the New Oileans Chai- 
ity Hospital weie Negioes, wdiich is in accoid ivith the laige 
Negio component in the hospital population Tw^enty-nine 
of the 81 patients in the combined senes Aveie female, which 
IS in accoid wnth the genei ally lepoited sex incidence The 



128 


TABB MAXILLECTOMY IN ANTRUM CANCER 






TABB MAMLLECTOMY IN ANTRUM CANCER 


129 


age lange ^\as fiom 16 to 77 yeais, and 58 patients wqic 
50 yeais of age oi oldei, which again is in accoi d w ith geneial 
obserxations 

In seven of the 81 cases in this senes (see Fig 4), the dis¬ 
ease xxas so fai advanced that no cuiatne nieasuies could be 
considered All of the 27 patients tieated by iiiadiation onlx 
weie included in the fust senes of 60 cases lepoited in 195/,’ 
except foi one patient in the second senes vho would not 


Palliative 


Irradiation 


Surgery 


Surgery and x-ray 


Fig" 4 Methods of lrt?atnif‘ni and in SI cases of carcinoma 

of the antrum Tlirce of the patients still all\c after combinf d 

surger\ and X-^a^ ha^e recurrent di«:east 



consider surgery Seventeen patients xxere tieated by suigeiv 
only, and 30, including most of the patients in the second 
senes, by surgery folloxved by rriadiation In some instances 
the suigeiy xx'as not adequate, because of eriois of judgment 
on the part of the suigeon, oi because the patients refused to 
permit the complete operation, oi because the disease was too 
far advanced to accomplish all that xvas desuable 

All but 20 of these 81 patients are dead (see Fig 4), and 
thiee of those still living haxe recurrent disease Of the 
sex'en patients tieated suigically in the second senes xvho are 
still alix’e and well, only three xx-ere operated on more than 
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SIX months ago, and the longest peuod of suivival is two-and- 
one-half yeais 

On the othei hand, all seven of the patients in the fnst 
senes who weie lepoited to be alive and well in 1957 aie 
SI a ive and well, one of them foi almost 15 yeais, five 
between moie than five and almost eight yeais, and the 
lemaining patient foi foiu yeais and nine months One 
f these patients, who was opeiated on in Maich, 1953, had 
only a simple maxillectomy then and his eye was not le- 
mwed Recuiient disease was discoveied when he lepoited 
August, 1957 Immediate ladical maxil- 
livmo- Pei oimed, followed by iiiadiation, and he is 

montlis aftei this second pioceduie 

buf ^intium will probably nevei be anything 

SnX'Iplr “ 


SUMMARY 

The lecoided lesults of caieinoma of the antium aip dis- 
coui aging but they can be impxoved by a detei mined effoit 
to make the diagnosis eaiher and bv n 
attack upon the disease mocess TnJ 1 suigical 

IS impossible without total lemova/of 
Any sm.e.y not based upon th.s 

adequate smgeiy Unless it .s eutnely ceita rthVt Te 
growth has been lemoved with a maigm of rliSf p ^ ^ 
nbout .t, the opeiahon must be followed *T“s 

to the limits of toleiance ^ Radiation pushed 

Ceitam modifications of the suimcal f-pni,,, 
recently been intioduced aie desciibed m which have 

and 21 addditional cases aie added to thp an 
1957 ^ None of the 10 suivmng patients in in 

have been undei obseivation long enough to n ^ s^ond senes 
ment about end-iesults, but seven patients state- 

aie alive and well foi peiiods vaiying fioTvi -p ^ senes 
nine months to 14 yeais and nine months j-cdia ana 
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EARLY DIAGNOSIS AND TREATMENT OF CORROSIVE 
BURNS OF THE ESOPHAGUS' 

Eugene L Yurich, IvI D , 

Detioit, Mich 

INTRODUCTION 

Eaily in 1957, the authoi ie\ie\ved cases of coiiosive bums 
of the esopliagrus at this hospital and in the liteiatuie In 
addition to the \aiiable and contio\eisial methods of theiapv, 
othei distiessing facts \\eie lecognized Tliose included 
1 Inadequate eailv diagnosis based mainly on piesumptue 
evidence, 2 Withholding eaily theiapy because of an inade¬ 
quate diagnosis, S Institution of theiap\ without an accui ate 
diagnosis, and 4 Needlessly long hospital confinement in 
the niajoiitv of instances 

With the ad\ent of Coitisone theiapy and its acceptance 
in the tieatment of esophageal bums, it became necessaiy to 
leiamp oui thinking on these matteis, and A\e weie piompted 
to institute eailiei and moie accuiate means of diagnosis 

REITEW OF THE LITERATURE 

Spam and his co-woikeis'’- in 1950, expeiimented iMth 
Cortisone as to its effects on granulation tissue foimatron in 
mice In using high doses of Coitisone, they found that it 
unquestionably inhibits foimatron of granulation tissue It 
was leiealed, hoiveiei, that Coitisone was effective only in 
the eaily stages of imolvement and, if instituted latei than 
48 houis after the tissue injury the result was unsatisfactoiy 
Rosenbeig and his associates^ in 1951, induced lye bums in 
the esophagi of rabbits, followed by immediate tieatment 
(within 48 horns) with Cortisone In then senes, a marked 
decrease in fibroplasia occurred with a significantly dimin¬ 
ished scar tissue formation There was a concomitant in- 

♦Prom the Department of Otola^^^lg:o^os^v 'Wa^ne State TJni\ersit% 
^ledical School and ReceiMng" Hospital Detroit Mich 
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Cl ease in secondaiy infections, mostly intia-thoiacic, in the 
tieated cases They lepeated then expeiiments in 1953/ ad- 
ministeiing penicillin in conjunction with the Coitisone 
Theie lesulted a maiked i eduction of suppuiative infections 
accompanying the lye bums, although five of 44 labbits de¬ 
veloped spontaneous peifoiation of the esophagus m the 
Coitisone-penicillin tieated gioup Weisskopf'' in 1952, ex¬ 
pel imented with dogs having induced lye bums of the esopha¬ 
gus, using a teiiamycin-Coitisone combination theiapy In 
none of the tieated cases did a stiictuie develop, wheieas all • 
the contiols developed stiictuie aftei 35 days He paiticulaily 
stiessed tieatment within 48 houis, and antibiotics in com¬ 
bination with the Coitisone 

Theie weie questions that aiose concerning the value of 
AGTH eithei alone oi in combination with Coitisone With 
the foimei hoimone, theie is a stimulated pioduction of all 
the adienal steioids, including desoxycoiticosteione This 
latter steioid has been lepoited by Taubenhaus’’ actually to 
inciease fibioplasia 

When to do an esophagoscopy imposes a question Some 
authois feel that eaily esophagoscopy is dangeious be¬ 
cause of the possibility of peifoiating an aheady weakened 
esophageal wall Otheis”.’^.^^ aie of the opinion that esopha¬ 
goscopy should be done within 24 to 48 houis of the time of 
the bum Still otheis^^’*® piefei to esophagoscope the patient 
fiom the fouith to the seventh day following the ingestion of 
the caustic agent 


PATHOLOGIC CONSIDERATIONS 

The usual aieas of involvement in the esophagus aie the 
ciicophaiyngeus, the ciossing of the left main bionchus and 
the caidia The uppei esophagus is piobably the most fie- 
quently involved aiea, wheieas the lowei esophagus is usually 
the most seiiously involved, the lattei being due to leflex 
spasm at the caidia The extent of injuiy to the esophagus 
IS dependent upon the agent, duiation of contact, concentia- 
tion and the amount ingested The seventy of the bum may 
be diviided into thiee gioups 1 Fust degiee, which involves 
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only the mucosal and submucosal la\eis These heal without 
stiictuie foimation and piesent little pioblem in theiapy 
2 Second degiee, in which the neciosis extends to the muscu- 
lai wall In this stage theie is initial hjpeiemia and edema 
w’lth subsequent ulceiation in a few da\s'’' By the second 
week, theie is gianulation tissue foimation, which ultimatelv 
conveits to fibious connectue tissue and stiictuie foimation 
Stiictuie niav deielop in tliiee weeks, usually develops within 
eight weeks, liovvevei, on laie occasions it takes seveial 
months oi even yeais to piesent itself” S Thud degiee 
bums aie those with involvement of all lav eis of the esophagus 
w'lth associated penesophagitis and mediastinitis Moitality 
IS high in this gioup 

Coiiosive agents diffei as to then effect on the esophagus 
Caustic alkalis (c g, NaOH), pioduce a liquifactive neciosis, 
wheieas acids {eg, HCl) pioduce a coagulation necrosis 
P3’loiic stenosis is nioie commonly seen in acid bums, since 
the alkalis aie neutialized by the acidic gastiic contents, 
howev’ei, pjdoiic stenosis can and does occui in alkali bums ” 

PRESENT STUD"i 

In the past 18 months (Maich, 1957, to August, 1958), 37 
patients enteied the emeigency loom at Receiving Hospital 
of Wav’ne State TJniveisitv* with symptoms and signs sug¬ 
gestive of the ingestion of a coiiosive agent Of these, theie 
weie 28 (77 pei cent) in the age gioup 10 months to 5 veais, 
and SIX (16 pei cent) in the age gioup 5 to 10 j’eais The 
leniaining tliiee (14 yeais, 26 yeais and 58 yeais, lespec- 
tivelj’^) weie suicide attempts The agents taken by mouth 
weie NaOH (27 cases, 73 per cent), Ij'sol, two cases, climtest 
tablets, two cases, ammonia (one case) , chloiox (one case) 
and foiii cases in w Inch the agent w as uiideteiTnined 

By using eaily diagnostic phaijmgoscopv and esophago- 
scopy, we weie able to naiiow the cases of actual bum down 
to 10 (27 per cent of the suspected 37 patients) Of these 
ten actual esophageal bums, seven weie by NaOH, one bj' 
ammonia, one bj' Ivsol, and one bv an undeteimiined agent 
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Age Distnbtition 


Age 


Suspected 

Burns 

Mn 


Actual 
Burns (27Sol 
No 'o 


10 months to 5 yeais 

28 

77 

8 

80 

6 yeais to 10 veais 

6 

16 


20 

Oier 10 years 

3 

7 

2 


_ 


— 

-’ 

Total 

37 

100 

10 

100 

Agents Used 


Suspected 


Actual 

Agent 


Bui ns 


Burns 


No 

% 

No 

^0 

NaOH 

27 

75 

7 

70 

Lysol 

2 

5 

1 

10 

Clinitest 

2 

5 


10 

Ammonia 

1 

2 

1 

Chlorox 

1 

2 


10 

Undetermined 

4 

11 

1 

Total 

37 

100 

10 

100 





DIAGNOSIS 

Initially, the diagnosis is piesumptive with a histoiy of the 
ingestion of some coiiosive agent Pam about the mouth, 
tongue, thioat and substeinal aieas, dysphagia and hoaise- 
ness, are symptomatic indications The finding of bums 
about the lips, tongue, oiophaiynx and hypophaiynx furnishes 
additional piesumptive evidence of esophageal bums These 
findings, howevei, do not confiim the piesence of bums in the 
esophagus Conti aiiwise, an absence of these findings does 
not obviate the possibility of burns Theie aie ceitain cases 
wheie the patient ai rives in shock with extensive bums of 
the mouth and phaiynx, and/or dyspnea fiom seveie laiyn- 
geal bums In these uncommon cases, the diagnosis becomes 
(juite obvious It IS our belief that eaily loentgenogiams 
and/or fluoioscopy aie not valid eithei to piove oi dispiove 
an esophageal bum Esophagoscopy is done usually within 
the fust 24 houis It is always done undei geneial anes¬ 
thesia , and once the burned aiea is visualized, the esophago- 
scope IS withdiawn to pieclude the possibility of peifoiating 
thiough the burned aiea 

In the untieated cases of esophageal bum, the patient usual- 
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ly ieco\eis fiom his initial sxmptoms aftei the fust week 
He then passes into a latent peiiod of fiom two to foiii weeks, 
when he has few oi no s>mptoms Theie then develops pio- 
giessue dysphagia, fust foi solids and latei foi senu-solid 
foods In uncommon instances, howe\ei, the piogiession 
mav be so insidious as not to gne svmptoms foi months oi 
even yeais Often a foieign bodv lodged in the esophagus 
mav be the fust indication of an old stiictuie The diagnosis 
of cluonic stiictuie is made by esophagoscopy and loent- 
genogiaphy, the lattei being invaluable in deteimining the 
degiee, aiea, toitiiosity and length of the stiictuie 

TREATMENT 


A Ea)ly Ti eatmmt- 

Initial tieatment is to neutialize the offending agent Foi 
alkalis, acetic acid (1 to 2 pei cent), and citious juices aie 
given in small lepeated doses Foi acids, olive oil, milk and 
egg whites aie of value Sodium bicaibonate is not used 
because of the gas pioduced with distension and possible 
induction of vomiting Gastiic tubes aie not nisei ted eithei 
foi lavage oi foi feeding puiposes, as they add to the oiiginal 
tiaiima and may tend to incite vomiting with additional coi- 
losive effects to the w all of the esophagus Since the niajoi itv 
of the caustic agents aie neiitialized bv the gastiic contents, 
it seems illogical to lavage these patients In the case of acid 
bums, the axgument is not so stiong against lavage All in 
all, theie is much contioveisy legaiding lavage and gastiic 
tubesjjjgj; jg piogiessed slovvh beginning with cleai 
liquids, then puieed foods, and by the end of the week, the 
patient can oidinaiily toleiate semi-solids 

Measuies foi shock aie instituted piomptly when indicated, 
and tiacheotomv is earned out if the situation lequiies it 
Antibiotics are given because of the possibility of such com¬ 
plications as peiiesophagitis, mediastmitis, pulmonaiy in¬ 
fections, abscess foimation and esophageal peifoiations 
Othei theiapeutic measuies include sedatives and analgesics 
in appiopiiate dosages 

Steioids aie giv^en in relatively laige doses, piefeiably 
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Within 24 houis, and always within 48 houis aftei ingestion 
of the coiiosive agent The aveiage dose foi the child in the 
1 to 4 yeai gioup is 40 to 50 mgm of piednisolone daily m 
foul divided doses The duiation of theiapy is dependent 
upon the lesponse to medication as detennined by lepeat 
esophagoscopic examinations done at ten day inteivals The 
aveiage duiation of theiapy m oui senes was two to thiee 
weeks 

Eight out of oui ten cases of esophageal bums which weie 
tieated with steioids lesponded favoiably A typical case is 
piesented 

E E, a 3-yeai old colored male with a histoiy of ingesting “Diano” 
(NaOH) He airived in the emergency loom in only mild distress from 
his Dial bums Initial examination on July 15, 1957, revealed burns of 
the lips, tongue, and buccal mucosa Esophagoscopy was done within 12 
hours of admission and revealed an area of burn in the mid esophagus 
at about the area of the crossing of the left bronchus He nas placed 
on penicillin and prednisolone (10 mgm e\eiy six hours) Repeat 
esophagoscopy on Julv 26, 1957 (11 dajs aftei admission) revealed 
residual eschar in the mid esophagus Steroids \\ ere discontinued when a 
follow up esophagoscopy on August 11, 1957, gave no evidence of residual 
burn Ti\o esophograms subsequently taken have revealed no tendenc) 
toward stricture formation 

Of OUI ten cases of esophageal bums, two developed stiic- 
tuies in spite of what was consideied an adequate dose of 
steroids The fust was a shoit annulai stiictuie of the mid- 
esophagus which lesponded well to peioral bougienage The 
second case is piesented 

O A, a 2 yeai old coloi ed male, found by his mothei on Blay 31, 1958, 
Mith a can of lye in his hands He A\as crying, salivating and vomiting 
On admission to the hospital, there were evident bums of the lips, tongue, 
buccal mucosa and oropharynx He was modeiatelv djspneic on admis 
Sion, but this proceeded to severe dyspnea ivithin 12 hours, and a trache 
otomy was perfoimed He was placed on intiavenous feedings, analgesics 
and antibiotics Esophagoscopy within 20 houis of injury revealed severe 
burns involving the hypopharj nx, larj nx and cervical esophagus Hydro 
cortisone (50 mgm eveij six hours) nas instituted On June 11, 1958 
(ten days after admission) a repeat esophagoscopy revealed extensive 
eschar involving the cervical and lower mid esophagus On June 13, 1958, 
he developed a hemorrhagic gastritis Upper GI series revealed a pos 
sible gastric ulcer and Cortisone was discontinued On June 16, 1968, 
repeat upper GI X-rajs were read as negative and Coitisone was re 
instituted On June 23, 1958, esophagoscopy again revealed persistent 
eschar in the cervical esophagus and Ion ei mid esophagus On Jul> 8, 
1958, there was esophagoscopic evidence of stricture at the lower mid 
esophagus This was confirmed by fluoroscopj Coitisone was discon 
tmued Gastrostomj nas performed on July 18 1958, and after waiting 
two weeks for healing of the wound, retrograde dilatations were msti 
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tuted using Tucker bougies Up to tlic present time, he is on such 
therapj 

In cases that aie not diagniosed tvithin the 48-houis “^ace 
period,” theieby obviating the use of Coitisone, the Salzei 
technique^'’is instituted This consists of daily dilatations 
with Huist meicuiy weighted bougies foi thiee to foiu weeks 
and then at giadually decieasing inteitals The patient may 
be foiced to continue this tieatment foi se\eial >eais, even 
though feeling well This foices the physician to be \eiy 
peisistent and encoui aging 

B Late Treatment 

1 Blind bougienage—This is mentioned only to be con¬ 
demned, except in those cases wheie meicuiy weighted bougies 
aie used to maintain patency of the lumen 

2 Peioial esophagoscopic bougienage-’—This is excellent 
foi shoit, single, annulai stiictiues, but not of use in patients 
wuth multiple, long oi toituous stiictiues 

3 Peioial bougienage ovei a stung"—The patient swallow s 
a silk thiead and, when anchoied secuiely in the gut, a fenes- 
tiated olive-tipped bougie is passed ovei the thiead using 
the lattei as a guide 

■4 Peioial bougienage ovei piano wiie—^This has been used 
veiy successfully in oui clinic, using the Edei-Puestow' dilatoi 
set This consists of a piano w’lie with a flexible tip which 
can be passed easily thiough the esophagus The wiie acts 
as a guide foi the staff and olive-tipped bougies wdiich aie 
passed ovei it The advantage of this ovei stung is that the 
passage of the wiie and the dilatation may be earned out 
at the same clinic visit 

5 Retiogiade bougienage-”—^This technique necessitates a 
gastiostomy, but it is veiy effective and is the least dangei- 
ous method of dilatation It is especially useful in cliildien 
and uncoopeiative adults Tieatment is long and tedious 
and may be followed by meicuiy weighted bougie dilatation 

6 Suigical lepaii of the esophagus—The two methods 
mainly used aie esophagogastiostomy and esophagojeDunos- 
tomy It IS geiieially felt, that if at all possible, dilatation is 



138 


YURICH CORROSIVE BURNS 


piefeiential to suigeiy Theie aie some, howevei, who value 
siugery veiy highly in ceitain cases 

COMMENT 

It IS quite evident that a gieat deal of contioveisy lemains 
legal ding the diagnosis and tieatment of esophageal bums 
In stiessing the use of eaily esophagoscopy, in no instance 
weie theie any untowaid effects in oui senes Since ulceia- 
tion and sloughing do not usually take place until “aftei a 
few days,”'it appeals logical to assume that the esophagus 
would lesist moie tiauma initially than it would, foi example, 
fiom the fouith to the seventh day In instituting tieatment 
on a piesumptive basis alone, theie is imposed upon the patient 
unnecessaiy hospital stay, financial obligations and medical 
theiapy 

The aveiage duiation of stay foi the suspected bum cases 
with negative esophagoscopic examinations was two oi thiee 
days as compaied to two oi thiee weeks foi the tieated cases 
In addition, it piesents a needless woiiy to the patient and 
family legaiding the possibility of stiictuie latei in life 

The use of Coitisone is a lathei lecent adjunct in the 
tieatment of esophageal bums, but it is lapidly becoming a 
moie widely acceptable eaily foim of theiapy It is not, 
howevei, the entiie answei to the pioblem, as is evidenced 
by the two failuies in oui senes even with appaiently ade¬ 
quate dosages Theie is the possibility, however, that the 
Coitisone did deciease in degiee the amount of stiictuie, but 
this would be difficult to piove We are convinced that Coiti¬ 
sone and its allied steioid compounds aie of definite value m 
OUI aimamentaiium against the foimation of esophageal 
stiictuies 

Oui ultimate goal should be m the lealm of piophylaxis by 
the pievention of such accidents thiough adequate education 
and enfoiced legislation Until such time ailives, we shall 
be foiced to seaich foi new and bettei methods of theiapv 

SUMMARY 

1 Tieatment of coiiosive bums of the esophagus is con- 
tioveisial 
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2 Eaily esophagoscopvAMthm 24 to 48 houis is stiessed 
as a means of adequate and accuiate eailv diagnosis 

3 The theoiies and expel imental data suppoiting Coitisonc 
theiapv aie piesented 

Jt Pathologic consideiations aie outlined 

5 Eaily and late tieatment of esophageal bums aie out¬ 
lined with paiticulai lefeience to Coitisone theiapy 

6 A senes of 37 suspected cases aie lepoited, of which ten 
had actual bums by esophagoscopic examination The burned 
cases weie placed on Coitisone theiapy Eight patients le- 
sponded favoiably, wheieas two de\eloped stiictuies in spite 
of tieatment 

7 A successful case ivith Coitisone theiapy is piesented 

8 A failuie in Coitisone theiapy is piesented 
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This lepoit IS a continuation of a long-teim studj'*® (begun 
in Januaiy, 1945) of the lesults of tests of heaiing conducted 
on all of the patients upon whom the fenestiation opeiation 
has been peifoimed by one of us (T E W ) at IMclMillan Hos¬ 
pital (Depaitment of Otolaiyngolog\', Washington Unneisity 
School of Sledicme) It deals with the fust SIS patients 
upon \ihom the fenestiation opeiation was peifoimed We 
heie compaie with lespect to healing foi spondaic woids 
measuied thiee months post-opeiatuely, a laige numbei 
of heietofoie uniepoited cases, wnth the cases that ha\e 
been desciibed in the eaihei leports To make these com- 
paiisons, the 332 cases dealt with in the eailiei lepoits aie 
treated as a single gioup (Gioup 1), and the 486 new cases 
aie divided into two gioups of similai size lepiesenting ap- 
pioximately equal intervals of time (Gioups II and III) 

In addition to the compaiisons among Gioups I, II, and III, 
the eailiei data, fiom Gioup I, will be used to e\aluate long- 
teim effects with lespect to the stability’ of 1 opeiative le- 
sults, in teims of heaiing level foi spondaic woids, 2 heaiing 
level foi spondaic woids in unopeiated, otoscleiotic eais, and 
3 speech disciimination scoies for both fenestrated and 
unopeiated ears of otoscleiotic patients 
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The measuie of heaiing used is the thieshold foi spondaic 
woids as detei mined with lecoided speech mateiials^" The 
disci immation scoies weie obtained with the Rush Hughes 
lecoi dings of PB Auditoiy Tests 9, 10, 11 and 12 

Final healing levelf is used because m this context it is 
a moie logical measuie of the outcome of the fenestiation 
opeiation than gain ® A discussion of this point is included 
in Appendix A 


RESULTS AND DISCUSSION 

Comparison Among Groups 

The pm pose of the compaiison among the thiee chionolog- 
ical gi'oups is to detei mine whethei theie has been a signifi- 


TABLE I DESCRIPTION OF GROUPS I, II, AND HI 



Group I 

Group II 

Group III 

Dates 

Jan , 1945, to 
Julv, 1949 

Sept, 1949, to 
Mav, 1953 

May, 1953 to 
Julv, 1956 

Case Numbeis 

1-332 

333 567 

568 818 

Sample Size 

199 

232 

227 

Mean Age 

33 6 

34 2 

35 0 

Variabilitv in Age 

(SD-) 9 41 

8 76 

9 78 

Age Range 

7 64 

13 64 

16 61 


’S D = St'indaid D’e^ latTon 


cant impiovement fiom gioup to gioup in mean heaiing level 
measuied thiee months aftei the fenestiation opeiation and, 
if so, to desciibe this impiovement 

The thiee gioups aie desciibed m Table I Some cases 
weie diopped fiom the analysis foi the following leasons 
Gioup I, 132 cases in which a caitilagenous stopple was used, 
and one case in which speech audiometiy was not used, 
Gioup II, thiee cases foi which theie weie no post-opeiative 
tests of healing, and Gioup III, 14 cases in which a stapes 
mobilization pioceduie pieceded the fenestiation opeiation, 
nine cases m which theie have been no post-opeiative tests 


iFinal Heaung Le\el is the ex-ict equnalent of Residual Hearing Loss 
used b> Davis and Walsh” The new teim follows the recent recommenda¬ 
tion of Dans Parrack and Hooplei= to substitute hearing level’ for 
hearing loss when referring to audionieti ic measurements of the status 
of hearing 
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of heal mg, and one case m Mhich speech audiometiv was not 
used 

The lesults of the compaiison among groups wnth lespect 
to mean heaiing level measured thiee months aftei the 
fenestiation opeiation aie presented graphically in Fig 1 
In this figure, the time scale (abscissa) is in rears, and the 
mean hearing level for each group is plotted at the midpoint 



1946 1948 1950 195Z 1954 1956 

YEARS 


Fig 1 Adjusted me'\n final hearing le\cl for speech (^spondaic v^ords) 
as a function of cluonological group U IT and 111) 

of the time interval during rvlrich the fenestration operations 
rvithin each group were performed 

Figure 1 show'^s that the mean hearing level measured three 
months after the fenestration operation has improved by 3 5 
db from Group I to Group II (from 32 7 to 29 2 db), and bj" 
31 db from Group II to Group III (from 29 2 to 26 1 db) 
These changes are statistically significant beyond the 1 per 
cent level of confidence This improvement is probably the 
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The measuie of healing used is the thieshold foi spondaic 
woids as deteimined with lecoided speech mateiials’” The 
disci imination scoies weie obtained with the Rush Hughes 
lecoidings of PB Auditoiy Tests 9, 10, 11 and 12 

Final healing levelr is used because in this context it is 
a moie logical measuie of the outcome of the fenestiatioii 
opeiation than gam “ A discussion of this point is included 
in Appendix A 


RESULTS AND DISCUSSION 

Comparison Among Groups 

The puipose of the compaiison among the thiee chionolog- 
ical gioups is to deteimine whethei theie has been a signifi- 


TABLB I description op groups I, II, and III 



Gioup I 

Group II 

Gioup III 

Dates 

Jan , 1945, to 
Juli, 1949 

Sept 1949, to 
Mai, 1953 

Maj, 1953 to 
Jul 5 , 1956 

Case Numbeis 

1-332 

333 567 

568 818 

Sample Size 

199 

232 

227 

Mean Age 

33 6 

34 2 

35 0 

Vanabilit\ m Age 

(S D <) 9 41 

8 76 

9 78 

Age Range 

7 64 

13 64 

15 61 


*S D = Standard lation 


cant impiovement fiom gioup to gioup in mean heaiing level 
measuied thiee months aftei the fenestiation opeiation and, 
if so, to desciibe this impiovement 

The thiee gioups aie desciibed in Table I Some cases 
weie diopped fiom the analysis foi the following leasons 
Gioup I, 132 cases m which a caitilagenous stopple was used, 
and one case in which speech audiometiy was not used, 
Gioup II, thiee cases foi which theie weie no post-opeiative 
tests of healing, and Gioup III, 14 cases in which a stapes 
mobilization pioceduie pieceded the fenestiation opeiation, 
nine cases in which theie have been no post-opeiative tests 

+Fin'il Healing Lie\el is the exact equnalent of Residual Hearing Loss 
used by Davis and AValsh ® The new term follows the lecent recommenda¬ 
tion of Da\is Parrack and Hoople^- to substitute heaiing level’ for 
‘hearing loss’ when leferring to audiometiic measuiements of the status 
of hearing 
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of healing, and one case in which speech aiidiometiv i\as not 
used 

The lesults of the compaiison among gioups with lespect 
to mean healing lex el nieasuied tliiee months aftei the 
fenestiation opeiation aie piesented giaphically m Fig 1 
In this figuie, the time scale (abscissa) is in xeais, and the 
mean healing lex el foi each gioup is plotted at the midpoint 



1946 1948 1950 1952 1954 1956 

YEARS 

^ Adjusted mem final henrlnp le^el for 'peccli (spondaic i\ords) 
as a function of chronological group (l 11 ind 111) 

of the time inteix’al duiing xxhich the fenestiation opeiations 
xx'ithm each gioup weie peifonned 

Figiiie 1 shoxx's that the mean healing lex’el measuied thiee 
months aftei the fenestiation opeiation has impiox’ed bx* 3 5 
db fiom Gioup I to Gioup 11 (fiom 32 7 to 29 2 db), and by 
3 1 db fiom Gioup II to Gioup III (fiom 29 2 to 26 1 db) 
These changes aie statistically significant beyond the 1 pei 
cent lex'el of confidence This inipi ox'ement is piobably the 
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lesult of lefmements m both suigical and diagnostic tech¬ 
niques 

Two featuies of the means piesented in Fig 1 aie impoi- 
tant, fust, these means have been adjusted by the techniques 
of analysis of covaiiance to take into account the statistically 
significant diffeience between the gioups with lespect to 
pieoperative healing levels (Appendix A, Table A-1) This 
pioceduie is desciibed in Appendix A Second, no cases loeie 
excluded ft om this analysis on the basis of the outcome of the 


TABLE II 


Percentage and Cumulatne Peicentages of Each Gioup Having the 
Indicated Post Opeiative (3 Months) Hearing Level 

foi Spondaic Woids _ 


Hearing 

Group I 

Group II 

Group III 

Lei el 


Cumulative 


Cumulatne 


Cumulative 

(db ) 

Per cent 

per cent 

Per cent 

per cent 

Per cent 

per cent 

20 db or 







better 

30 


121 


28 2 


2125 

24 6 

27 6 

29 3 

414 

32 6 

60 8 

26 30 

30 7 

68 3 

29 3 

70 7 

181 

78 9 

31 35 

14 1 

72 4 

12 5 

83 2 

119 

90 8 

36 40 

10 0 

82 4 

65 

89 7 

40 

94 8 

40 db or 







orse 

10 6 

93 0 

73 

97 0 

4 0 

98 8 

No gam 

70 


3 0 


1 2 



fenestration opeiation, so that the impiovement fiom gioup 
to group of appioximately 3 db lepiesents the aveiage of all 
cases, including the failuies 

In 01 del to deteimine wheie the impiovement from gioup 
to gioup, with respect to heaiing level measuied thiee months 
after the fenestiation opeiation, has been most pronounced, 
the peicentage of each gioup attaining final healing levels of 
20 db or bettei, 21-35, 26-30, 31-35, 36-40, and 41 db oi woise, 
as well as those in which theie was no gain, was tabulated 
The results of these tabulations aie piesented in Table II 
In addition to the peicentage of cases in each gioup with the 
specified heaiing level, the peicentage of each gioup with 
hearing level equal to oi bettei than the indicated heaiing 
level IS piesented in the column headed “cumulative pei 
cent ” 
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Davis and Walsh’ lepoit that 84 7 pei cent of then cases 
(fiom Gioup I) had healing le\e!s betlei than 41 db thiee 
months aftei the feiiestiation opeiation Foi the 199 cases 
called Gioup I in this leport, 82 1 pei cent had le\els bettei 
than 41 db (see cumulative pei cent foi the 36-40 db intei\al 
of Gioup I in Table II) This slight disciepanc\ aiises be¬ 
cause the fust fue cases (No 1 to No 5), included in Gioup 
I, weie not included m the sample of cases lepoited by Davis 
and Walsh 

Compaimg the thiee gioups with lespect to the cumulatne 
peicentage of each gioup having final heaiing le\els bettei 
than 41 db (Table II), we see that the peicentage of cases 
leaching this final healing level incieases fiom 82 4 pei cent 
of Gioup I to 89 7 pel cent of Gioup II to 94 8 pei cent of 
Gioup III When ve compaie the cumulatne peicentages of 
each gioup haiing final healing le\els bettei than 35, 30 and 
25 db, the impiovement fiom gioup to gioup is even moie 
sti iking 

A compaiison of the gioups with lespect to the peicentage 
of cases that icached the theoietical “limit of impiovement,”® 
a final heaiing le\el of 20 db oi bettei, sIioms that i\hile 
onl}' 3 pel cent of Gioup I had final heaiing levels of this 
magnitude, 12 1 pei cent of Gioup II and 28 2 pei cent of 
Gioup III leceived the maximum benefit fiom the fenestia- 
tion opeiation 

At the othei end of the heaiing le\el continuum, theie is a 
laige deciease in the peicentage of cases having final heaiing 
le\els voise than 35 db 27 6 pei cent of Gioup I compaied 
to 16 8 pel cent of Gioup II and only 9 2 pei cent of Gioup 
III The peicentage of cases showing no gain as the lesult 
of the fenestiation opeiation decieased fiom 7 0 pei cent of 
Gioup I to 3 0 pei cent of Gioup II and 1 2 pei cent of 
Gioup III 

The healing level measuied thiee months aftei the fenestia¬ 
tion opeiation is the only vaiiable dealt with heie Even 
so, on the basis of the distiibutions of these heaiing levels, 
it seems leasonable to attiibute the incieased peicentage of 
cases having heaiing levels bettei than 25 db to lefmoments 
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in suigical techniques, and the deci eased peicentage of cases 
having final healing levels woise than 35 db to lefinements 
in selection of cases and to bettei suigeiy also 

Closures 

In an eailiei lepoit in this senes, Davis, Walsh, and Eldeif 
obseived that closuies occiuied in 22 of the 151 cases (14 6 
pel cent) fiom Gioup I in which theie had been at least 10 db 
of impiovement in heaiing as the lesult of the fenestiation 
opeiation They suspected closuie if the patient lost 10 db 
01 moie of healing between the fust (thiee months) and a 
subsequent post-opeiative test of healing They consideied 
the closuie to be confiimed when the patient gave a negatne 
lesponse to the fistula test In eveiy one of these cases, 
closuie was confiimed bj'^ the end of the fust yeai aftei the 
fenestiation opeiation The median post-opeiative inteival 
at which closuie was confiimed was 7 5 months, and the 
lange of time ovei which closuies weie confiimed was fiom 
one to 12 months The time-couise foi closuie that they 
desciibe is consistent with then assumption that closuie is 
1 elated to the healing piocess 

As pait of the piesent study, we tabulated the numbei of 
closuies in Gioups II and III, using the ciiteiia listed by 
Davis, Walsh, and Eldeit' Theie Aveie six closuies among 
the 211 cases (2 8 pei cent) in Gioup II in which theie had 
been at least 10 db impiovement in heaiing In Gioup HI 
theie weie seven closuies among the 215 cases (3 3 pei cent) 
in which theie had been 10 db of impiovement The six 
closuies in Gioup II iveie confiimed at the following post- 
opeiative mteivals 6, 8, 9, 9, 10 and 11 months Foi Gioup 
III the seven closuies weie confiimed at 6, 6, 6, 7, 7, 12 and 
18(’) months post-opeiatively In the case of the closuie 
confiimed at 18 months, it is impossible to specify the time 
at which closuie was complete, because the patient did not 
letuin foi a check-up between thiee and 18 months aftei the 
opeiation 

When Ave compaie the thiee gioups with lespect to the in¬ 
cidence of closuie, Ave see that it diops shaiply fiom 14 6 pel 
cent m Group I to about 3 pei cent in Gioups II and HI 
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This decxease in the incidence of closiues is almost ceitainh 
the lesult of modifications in suigical piocediiie 

The numbei of closmes in Gioups II and 111. six and se\en 
lespectnelv, is too small to peimit statistical compaiisons of 
the time-coiuse foi closiue, but since testing at six months 
Mas mtioduced into the folloM-iip loutine, it should be men¬ 
tioned that onlv foui of the 13 closmes in Gioups 11 and III 
iveie conflimed h\ the end of six months aftei suigeii The 
timing of the second post-opeiatne test betiieen 7 5 and nine 
months aftei suigeiy might maximize the detection of closmes 
at the second post-opeiati\e mteixai 

Stabiliti of Hearing in Fenestrated Ears 

Dans, Walsh, and Eldeif lepoit that among siiccessfulh 
fenestiated eais (129 cases fiom Gioiip I) a mean loss (decie- 
ment) in healing, a thieshold shift, of 2 S db occuis dming 
the fust yeai aftei the opeiation The\ attiibute this use 
in thieshold to the noinial liealing piocess It should be noted 
that the thieshold shift and the closuie both ha\e been 
identified Mitli noimal healing, and both take place dming 
the fust yeai aftei smgeii 

The pm pose of this poition of the study Mas to deteimine 
ivhethei healing lei el in successfully fenestiated eais le- 
mains stable beyond the fust >eai aftei the opeiation 

Stability of Heaiing in Gioup I 

We used the data foi the 43 patients in Gioup I Mhose 
healing level tliiee months aftei the opeiation Mas 35 db 
or bettei and Miio had letuined foi folloM-up tests at the 
folloM'ing post-opeiative mtenals tliiee months, one yeai, 
thiee yeais, and seven yeais The mean age for this sample 
fiom Gioup I, Subgioup I-A, at the time of the opeiation 
M-as 34 4 yeais 

The mean healing level at each post-opeiative inteival is 
plotted in Fig 2 foi Subgioup I-A Statistical analvsis (see 
Appendix B, Table B-1) of these data indicate that the loss 
of healing foi spondaic M'oids that occuis dm mg the fust 
year is statistically significant beyond the 1 pei cent level 
of confidence The mean lieaimg levels at thiee and seven 
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hearing level for speech (spondaic words) as a function 
EuccessfuHj fenestrated ears from Group I 
anailSo represents an interpretation of the statistical 

analysis and is not fitted to the data 

time^aftpr^^Fn^^F.^^”<-F®^ *ro (spondaic words) as a function of 

{^bgrain TT Successfully fenestrated ears fiom Group II 

cases®^ fFoFn^^^nhirro^p® surgerj represents 29 

inteioritat^nn (Subgroup II-B) The line represents an 

inmpretation of the statistical analisis and is not fitted to the data 

of time^ after'^Fu?£Fil''^‘"l^,.’®29®' ®Pee?h (spondaic words) as a function 
(Subgroun TTI successful!}, fenestrated ears from Group III 

ina&L™i;^iot interpretation of the statistical 


yeais, howevei, aie not significantly (Jiffeient fiom the 
mean heaiing level measuied at the end of the fust yeai 
aftei the opeiation The solid line in Fig 2 has been diaivn 
to show that heaiing got woise dining the fust year aftei 
the opeiation but leraained constant thereaftei The thiesh- 
old shift obseived duiing the fust yeai foi Subgioup I-A 
of 2 5 db IS only slightly smallei than that leported by Davis, 
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Walsh, and Eldeif foi a diffeient and laigei sample fiom 
Gioup I 

It IS possible that the pioceduie bj which the 43 cases in 
Subgioup I-A weie selected has pioduced a spin ions lesult 
To make suie that the lesult is collect, we letested the hy¬ 
pothesis that hmnng m succcs'^fulhj fencsliatcd cais remains 
st<iblc beyond the fust ycai aftei the opciaUon To accom¬ 
plish this letest, a new* sample was selected fiom Gioup I, 
Subgioup I-B, that included all patients (113) whose heai'ing 
le\el thiee months aftei the operation was 35 db or bettei, 
and wiio had appealed foi follow'-up tests of lieaimg two 
yeais oi moie aftei the opeiation, as w’ell as at three months 
and one j^eai The median post-opeiative interval at which 
the last test of hearing w'as obtained was G 94 years Closures 
were excluded from Subgioup I-B 

Foi Subgioup I-B the mean hearing level three months 
after the operation was 27 0 db and one yeai after the opera¬ 
tion it was 29 4 db, a loss of 2 4 db The mean hearing level 
for the last post-operative test of hearing (6 94 years post- 
cpeiatively) was 29 0 db The results of the statistical an- 
ah’^sis of these data (see Appendix B, Table B-2) confirm 
our hypothesis that hearing does not get worse after the fust 
year after the operation This result confirms the conclu¬ 
sion of Davis, Walsh, and Eldeif that the decrement observed 
over the fust year after the operation is related to the healiirg 
process 

Thieshold Shift and Uni ehabilxty 

The results presented up to this point have dealt only with 
mean hearing levels at several post-operative intervals Re- 
s>ults stated in this form are of little use in eialuatmg in- 
omdual cases In oidei to present the information about 
the long-term stability of hearing in successfully fenestrated 
ears m a form more amenable to direct comparison wutli in¬ 
dividual cases, we tabulated the amount and direction of 
thieshold shift between one year after the operation and tire 
last measure of hearing level (6 94 years) for the 113 cases 
in Subgroup I-B These results are presented in Table III 
In 64 7 per cent of the cases either there w'as no thieshold 
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shift between one yeai aftei the opeiation and the last test 
of healing, oi the healing level at the latei date was bettei 
than it had been one 5 ’'eai aftei the opeiation The most 
impiovement was 11 db and the laigest loss was 15 db 

Thiulow et al have pointed out that tlieie is landoni 
fluctuation involved in the measuiement of the thieshold foi 
speech (spondaic woids) If we use then estimates of the 
magnitude of this landoni fluctuation (standaid eiioi of 
measuiement oi measuie of unieliability), we would expect 

TABLE III 


Shift in Healing Lei el Between Tests of Heaiing One Yeai Aftei 
Fenestiation Opeiation and the Last Aiailable Test of Heaiing* 


Threshold 

Shift 

Numbei 

Pei cent 

Cuinulathe 

Pei cent 

'111 db gam 

1 

9 


7 S db gain 

5 

4 4 

5 3 

5 6 db gain 

11 

13 3 

18 6 

3 4 db gain 

16 

14 2 

32 8 

1 2 db gam 

23 

20 4 

53 2 

0 db (no shift) 

13 

11 6 

64 7 

1 2 db loss 

12 

10 6 

75 3 

3 4 db loss 

11 

9 7 

85 0 

5 G db loss 

7 

62 

91 2 

7 8 db loss 

4 

3 5 

94 7 

9 15 db loss 

6 

5 3 

100 0 


113 



*The median pojst-opeiati\e 

inter\ol foi the 

a\ailnble 

test as C 14 


1 eai s 


about 33 pel cent of the thiesholds to have shifted moie than 
4 2 db, legaldless of diiection of shift Fiom Table III we can 
see that 38 out of the 113 thiesholds, oi 33 6 pei cent, shifted 
moie than 4 2 db In addition, only 5 pei cent of the thiesh¬ 
olds would be expected to shift moie than 8 4 db Actually 
six of the 113, 01 5 3 pei cent, shifted moie than 8 2 db We 
conclude, on this basis, that the distiibution of thiesholds m 
Table III does not diffei fiom what is piedicted solely on the 
basis of landom fluctuations involved in measuiing the 
thieshold foi speech (spondaic woids) 

Analysis of data fiom Gioup I has shown, theiefoie, that 
theie is a statistically significant loss of heaiing dining the 
fust yeai aftei a successful fenestiation opeiation, but that 
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theie IS no change in healing level aftei the fust year The 
distiibution of tlueshold shifts between 10 and 6 91 yeais 
(median post-opeiatne inteiial foi the last test of healing) 
aftei the opeiation is not diffeieiit fioin a theoietical dis- 
tiibiition based on the landom fluctuations involved in meas- 
uimg healing level foi speech (spondaic v ords) 

Stability of Hcaunq, Gioups II and III 

Data veie selected fioni Gioups II and III to compaie these 
gioiips to Gioup I vith lespect to the long-teini stability of 
healing in fenestiated eais The data fiom Gioups II and 
III do not covei as long a post-opeiati\e internal as those 
fiom Gioup I since these aie cliionological gioups The data 
foi Gioups II and III aie moie detailed foi the fust jeai 
aftei the opeiation, howevei, because a check-up six months 
aftei the opeiation vas intioduced into the schedule at the 
end of the peiiod dining yliicli the cases in Gioup I veie 
opeiated In addition to compaiing the gioups with lespect 
0 long-teim stability of healing, we weie able to deteimine 
whethei the loss of healing following fenestiation took as 
ong to stabilize in Gioups II and III as it had taken in Gioup I 

Sixty-thiee patients fiom Gioup II, whose lieaiing level 
nee months aftei the opeiation wms 35 db oi bettei le- 
uined for follow'-up tests of lieaiing at six months, one yeai, 
an two yeais in addition to those at tliiee months Of these 
patients, 29 had been opeiated eaily enough in the senes 
0 lave letuined foi follow’^-up tests of healing foui yeais 
a tei the opeiation The mean lieaiing levels of the 63 pa- 
lents, Siibgioup II-A, aie plotted in Fig 3 as a function of 
time aftei the opeiation The mean lieaiing level foi Sub- 
gioup II-B, 29 cases tested foui yeais aftei the opeiation, is 
Plotted at foui yeais aftei the opeiation The solid line in 
ig 3 IS diawm to show that, as in the case of Gioup I, lieai- 
gets w'oise duiing the fust yeai aftei the opeiation but 
lemains stable theieaftei Statistical analyses of the data 
loi these subgioups (see Appendix B, Table B-3 and Table 
- ) gave the same lesults that w^eie obtained foi Snbgioiip 
1-A (Appendix B, Table B-1) 

In Gioup III, theie w^eie 42 patients wdiose healing level 
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thiee months aftei the opeiation was 35 db oi bettei, and who 
had 1 etui lied foi follow-up tests of healing at six months, one 
yeai, and tivo yeais, as well as at thiee months aftei the 
opeiation The mean levels foi these 42 patients, Subgioup 
III-A, as a function of time aftei the opeiation, aie plotted 
in Fig 4, in which the solid line has been diawn to show 
that healing level gets woise only duiing the fust six months 
aftei the opeiation and then lemains stable theieaftei The 
statistical analysis of these data (see Appendix B, Table B-5) 
indicates that the mean heaiing level at six months aftei 
the opeiation is significantly woise than at thiee months 
aftei the opeiation, beyond the 1 pei cent level of confidence, 
but that theie aie no diffeiences among mean heaiing levels 
foi six months, one yeai, and two yeais 

Summaiy Stability of Heaivng 

In all thiee of these chronological gioups the heaiing level 
in fenestiated eais was found to be stable after an initial, 
statistically significant, loss of heaiing This thieshold shift 
was 2 5 db foi fenestiated eais in Gioups I and II, but was 
only 1 4 db in Gioup III Foi Gioups I and II the shift 
was not complete until the end of the fust yeai aftei the 
opeiation 

Impiovement in the lesults of fenestiation suigeiy in teims 
of final healing level can also be demonstiated m teims ot 
a deciease in the shift foi the woise that immediately follows 
fenestiation suigeiy and in teims of the time couise of this 
shift The thieshold shift decieases fiom 2 5 db in Gioups 
I and II to 1 4 db in Gioup III 

The only change in technique between the peiiods coveied 
by Gioups II and III was the intioduction of Neo-Coitef oint¬ 
ment (Upjohn) 111 packs in the cavity and ovei the flap m 
June, 1953 

Stability of Hearing in Unoperated Otosclerotic Ears 

The puipose of this poition of the study is to deteimme 
the late at which heaiing loss incieases m unopeiated, otoscle- 
lotic eais ovei long peiiods of time 

Data weie available on 34 patients fiom Gioup I (Sub- 
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gioup I-C), on \\hom onlv one eai had been opeiated These 
patients had letuined foi folloiv-up tests on both their 
fenestiated and then unopeiated eais one, tliiee, and seven 
yeais, as well as at tluee months aftei the opeiation 

The mean heaiing levels at the vaiious inteiwals aftei the 
opeiation aie plotted in Fig 5 Accoiding to the statistical 
analysis of these data, the only statistically significant shift 
in thieshold took place between the thud and the seventh 



° hearmg le\el for spoecb (spondaic words) as a (unction 

surg:er\ was performed on the contralateral ear for *14 un- 
®^<>sclerotic ears trom <3roup I (Subpioiip I-C) The line has 
oeen luted to the data the least snuares technique 


yeai aftei the opeiation The solid line diawm in Fig 5 was 
fitted to the points by a least squaies technique and this line, 
with a slope of 1 db pei yeai, fits the data veiy w’dl Be¬ 
cause the late at which healing lev^el uses is so slow, 1 db 
pel yeai, the statistical analysis could not detect the shift ovei 
only one oi tvvm yeais, but a Imeai tiend is cleailv’ demon- 
stiated by these data as a vvdiole 

The compaiison of the stability of healing lev'el in fenes¬ 
tiated and unopeiated otoscleiotic eais lev'eals that while 
healing level does not change appieciably in fenestiated eais 
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aftei the opeiation, except foi the slight shift dm mg the 
fust year aftei opeiation, the unopeiated otoscleiotic eais 
veiy slowly become less sensitive, at a late of about 1 db 
pel yeai. 

Stability of Speech Discrimination Scores in Fenestrated 
AND Unoperated Otosclerotic Ears 

The puipose of this pait of the study is to deteimme 
whethei the speech disci imination scoies foi fenestiated and 
unopeiated otoscleiotic eais lemain stable ovei long peiiods 
of time 

Theie weie 37 patients in Gioup I with one fenestiated and 
one unopeiated otoscleiotic eai In this gioup of patients 
the healing level in the fenestiated eai thiee months aftei the 
operation was 35 db oi bettei They had letuined foi follow¬ 
up tests of healing on both eais at thiee months, thiee yeais, 
and seven yeais The mean age of these patients at the time 
the opeiation was peifoimed was 33 7 yeais Speech dis¬ 
ci imination scoies iveie measuied with the Rush Hughes 
recordings of the PB woid lists These lecoi dings weie 
played back to the patient at sound piessuie levels of at least 
100 db (le 0 0002 dynes/cm^) 

The mean speech disci imination scoies for the fenestiated 
and foi the unopeiated eais of these patients aie plotted m 
Fig 6 as a function of time aftei the opeiation A single 
line has been diawn in Fig 6 to show that no statistically 
significant diffeiences were found between the mean speech 
disci imination scoies foi the fenestrated and for the nn- 
opeiated otosclerotic eais at any mteival aftei the operation 
(see Appendix D, Table D-1) Both eais, however, show a 
decrease in speech disci imination scoies between the thud 
and seventh yeai aftei the opeiation that is statistically sig¬ 
nificant at the 1 per cent level of confidence 

It has been claimed that the fenestiation opeiation will 
pi event the development of secondaiy neive deafness Be¬ 
cause the maximum discrimination scoie can be assumed to 
measuie the integiity of the cochlea,^ we are able to evaluate 
this claim for a seven-yeai peiiod of time The result, no 
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diffeience between the fenestiatecl and the unopeiated eai, 
thiee 01 seven yeais after siugeiy, fails to suppoit this claim. 

The obseiwed deciease in speech disci imination scoies of 
5 3 pel cent between the thud and seventh yeai aftei the 
opeiation can be explained in eithei of two ways Fust, it is 
possible that this deciease is a lesiilt of the continuing oto- 



YEARS AFTER FENESTRATION SURGERY 


® Speech dlscriminitlon in both tencstrated ind unoperated ears 
l-Tii time aftei surgerj for 37 patients from Group I (Subgroup 

anA -tne line represents an interpretation of the statistical anaUsis 
and IS not fitted to the data 


scleiotic piocess, and that this piocess is not impeded by the 
fenestration opeiation On the other hand, it is possible that 
a compaiable loss of speech disci imination will occur in a 
similar gioup of noimal eais between the ages of 36 7 and 
40 7 yeais as a lesult of aging In oidei to determine which 
of these explanations is the most valid, it would be necessary 
to measuie the speech disci imination of a gioup of people 
with noimal eais at compaiable age inteivals If the people 
ivith noimal eais show a deciease in speech disci imination 
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Sicoie of 5 pel cent between the ages of 36 7 and 40 7 yeais, 
we could assume that the deciease obseived heie was the 
lesult of noimal aging and not the lesult of the otoscleiosis 

SUMMARY 

Follow-up tests of healing have been conducted ovei peiiods 
fiom thiee months to nine yeais on 818 patients upon whom 
the fenestiation opeiation has been peifoimed These pa¬ 
tients aie divided into thiee chionological gioups The fust 
gioup, Gioup I, includes all cases repoited eailier (1951), 
and Gioups II and III include 486 cases heietofoie uniepoited 
The thiee gioups aie compaied woth lespect to, 1 healing 
level foi spondaic woids measuied thiee months aftei the 
fenestiation opeiation, 2 closuie of the fenestia, and 3 long- 
teim stability of heaiing foi spondaic woids In addition, 
the long-teim stability of heaiing level foi spondaic woids 
in unopeiated otoscleiotic ears is assessed, and long-teim 
stability of speech disci imination scoies in both fenestiated 
and unopeiated otosclerotic eais is studied 

The aveiage heaiing level foi spondaic words, measuied 
thiee months aftei the fenestiation opeiation, is 3 5 db bettei 
in Gioup II than in Gioup I, and 3 1 db bettei still in Gioup 
III than in Gioup II The peicentage of patients having final 
healing levels of 20 db oi bettei was only 3 0 pei cent in 
Gioup I, but incieased to 12 1 pei cent in Gioup II and 28 2 
pel cent in Gioup III The peicentage of patients with final 
heaiing levels woise than 35 db decieased from 27 6 pei 
cent in Gioup I to 16 8 pei cent in Gioup II to only 9 2 pei 
cent in Gioup III 

Closuie occuiied in 14 6 pei cent of the cases m Gioup I, 
but m only 2 8 pei cent of Gioup II and 3 3 pel cent of Gioup 
III 

Healing level foi spondaic woids in fenestiated eais le- 
mained stable aftei an initial loss In Gioups I and II this 
eaily thieshold shift was 2 5 db and took place duiing the 
fust yeai aftei suigeiy In Gioup III the initial loss ot 
sensitivity was only 1 4 db and was complete at the end of 
SIX months 
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Healing in unopeiated otoscleiotic eais got woise at a 
late of about 1 db pei jeai, when time was counted fiom 
the date at ^\hlch the fenestiation opeiation was peifoimed 
on the opposite eai 

Speech disciimination scoies weie the same in 37 unopeiat¬ 
ed otoscleiotic eais as thcA ueie in the coiiesponding fenes- 
tiated eais The speech disciimmation scoies did not de- 
ciease moie lapidly m the unopeiated than in the fenestiated 
eai BetA\ een the thii d and se\ enth postopei ati\ e > eai, speech 
disci immation scoies foi both eais deci eased bv about 5 
pel cent 

In geneial, aftei a fenestiation opeiation we may expect the 
final hearing le\el in the fenestiated eai to inciease shghtlv 
in the fust six months after the opeiation and to lemain 
stable theieaftei In the unopeiated otoscleiotic eai, on the 
othei hand, heaiing foi spondaic ^^olds will get ^\olse at the 
rate of about 1 db each j ear after the time of the opei ation 
The fenestiation opeiation does not affect the slight fall in 
speech disci immation scoies which occuis ovei a peiiod of 
seveial yeais 


APPENDIX A 

The fust step in the comparison among the thiee gioups 
(I, II, and III) ^\as to pel foi m an analysis of variance on 
the pre-opeiative hearing levels The analysis of vaiiaiice 
design used was a simple, single classification analysis ol 
^allance^^ The assumption of homogeneity of vaiiance in- 
■volved in this analysis was tested (Baitlett’s test) and found 
to be tenable 

The lesults of the analysis of vaiiance peifoimed on the 
pie-opeiative heaiing levels aie piesented in Table A-1 The 
significant “among gioups” effect indicates that the thiee 
gioups weie diffeient with lespect to pie-opeiative heaiing 
level This lesult indicates that the appiopiiate mannei of 
compaiing the gioups with lespect to the outcome of the 
fenestiation opeiation is the technique of analysis of covaii- 
ance This technique enables us to “match” the gioups with 
lespect to pie-opeiative heaiing levels 
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The analysis of covaiiance technique involves a complicated 
set of assumptions that must be tested empiiically as pait of 
the computational pioceduie These assumptions deal with 
the coil elation betiveen pie-opeiative and final healing level 
in the piesent case These assumptions can be summaiized 
by saying that it is necessaiy to show that theie is a sig¬ 
nificant coil elation betiveen pie-opeiative and final heaimg 


TABLE A1 

Results of Analysis of Vaiiance Compaiison Among Groups I, II, and III 
With Respect to Pi e Operative Heai ing Level_ 


Source of Vaiiation 

df 

Mean Square 

F 

Among Gioups I, II, and III 
Eiror 

3 

655 

201 65 

46 59 

4 33‘ 

‘Significant bejond the 1 pei 

cent level of confidence 


TABLE A-2 



Results of AnaLsis of Coiariance Companson Among Gioups I, II, and 
III vritu Respect to Final Hearing Level 

Source of Vaiiation 

df 

Adjusted 
Mean Square 

F 

Among Gioups I, II, and III 
Erior 

3 

654 

2,314 23 

96 55 

23 97* 

‘Significant beiond the 1 per 

cent lev el of 

confidence 



level, and that this con elation is essentially the same in eveiy 
gioup The assumptions weie tested and found to be tenable 

The lesults of the analysis of covaiiance peifoimed on the 
final healing levels aie piesented in Table A-2 These le- 
sults indicate that tlieie was, on the aveiage, an impiovement 
of 3 25 db between successive gioups, and that this impiove¬ 
ment tvas highly significant The degiee of con elation be¬ 
tween pie-opeiative and final heanng level is 34 and it, too, 
IS highly significant 

Final Hearing Level vs Gain 

In applied statistics the analysis of covariance is always 
used instead of a diffeience (between pie-opeiative and final 
healing level) scoie, because the conditions that must be 
satisfied befoie gain (difference) can be used legitimately 
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aie veiy difficult to fulfill m a non-laboiatoiy context. This 
comment is appiopiiate, since the issue of final hearing level 
vs gain IS lelevant to otological suigeiy Although Davis and 
Walsh" have aheady discussed this issue in teims of the limits 
of impiovement m heaiing following fenestiation sui'geiy, it 
still lemams open We shall discuss the issue fiom the 
point of view of the logic i elating to statistics and measiue- 
ment, but we shall not ignoie the point of view piesented by 
Davis and Walsh 

Anj’’ measuie of "gam” is suspect in statistics because its 
use assumes that the amount of gam is independent of the 
initial measuie (pie-opeiati\c heaiing level) This assump¬ 
tion cannot be met in the case of fenestiation suigeiy foi 
two leasons fust, theie is a leal limit on how efficiently 
an eai can function once the ossicular chain has been intei- 
lupted DaMs and Walsh' point out that because of this 
limitation, final heaiing levels cannot be much bettei than 
20 db In addition, the fenestiation opeiation can only lemedv 
the conductive component of a heaiing loss Since the maxi¬ 
mum conductive component of a heaiing loss is limited to 
about 60 db (because of bone conduction), the maximum 
possible impiovement is about 40 db (60 db-20 db = 40 
db) ^ 


IWienevei a laige numbei of cases is distiibuted within 
limits such as those desciibed by Davis and Walsh" (discussed 
above), we must expect a significant con elation to appeal 
In the piesent study, the con elation between pie-opeiative 
and final heaiing level of 34 was used to facilitate the com¬ 
parison among gioups with lespect to final heaiing level, 
but the con elation is not laige enough to use in piedicting 
the outcome of any indmdual opeiations, since only 11 4 per 
cent of the vailability in final heaiing level can be accounted 
for by the con elation between pie-opeiative and final hearing 
level This leaves us with Final Heaiing Level as the measuie 
to use in evaluating the impiovement in heaiing following a 
fenestiation opeiation The best 'piedictton that a siiigeon 
can make is that each case of pxirely coivd/ivctive hearing loss 
will reach the mean final hearing level foi his pievions 
patients 
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The analysis of covaiiance technique involves a complicated 
set of assumptions that must be tested empirically as pait of 
the computational proceduie These assumptions deal with 
the coil elation between pie-opeiative and final hearing level 
in the piesent case These assumptions can be summaiized 
by saying that it is necessary to show that theie is a sig¬ 
nificant coiielation between pie-opeiative and final healing 


TABLE A1 

Results of Analj sis of Vai lance Compai ison Among Gi oups I, II, and III 
With Respect to PreOpeiative Healing Level_ 


Source of Variation 

df 

Mean Square 

F 

Among Gioups 1, II, and III 

3 

20165 

4 33’ 

Brior 

655 

46 59 



’Significant bevond the 1 per cent le\el of confidence 


TABLE A 2 


Results of Analysis of Covariance Compai ison Among Groups I, II, and 
III ivith Respect to Pinal Hearing Level __ 


Source of Vaiiation 

df 

Adjusted 
Mean Square 

F _ 

Among Gioups I, II, and III 

Ell or 

3 

654 

2,314 23 

96 56 

23 97* 

’Significant beaond the 1 per cent 

lea el of 

confidence 



level, and that this coiielation is essentially the same in eveiy 
gioup The assumptions were tested and found to be tenable 

The results of the analysis of covariance performed on the 
final hearing levels are presented in Table A-2 These re¬ 
sults indicate that there was, on the average, an impiovement 
of 3 25 db betrveen successive groups, and that this improve¬ 
ment was highly significant The degree of correlation be¬ 
tween pie-opeiative and final hearing level is 34 and it, too, 
IS highly significant 

Final Hearing Level vs Gain 

In applied statistics the analysis of covariance is always 
used instead of a difference (between pie-operative and final 
healing level) score, because the conditions that must be 
satisfied before gain (difference) can be used legitimately 
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TABLD B * 

Results of Anihsis of Vaiiance Stabiht\ of Hcai ing in rcncstiated Ears 


(Subgroup 111 A, N = 42) 


Source ot t anation 

<lf 

"Ml in Squill e 

r 

Patients 

41 

6S G2 


Years after surgen 

3 

31 45 

4 <10' 

Error 

123 

G42 



•Sipnificint beN ond Ih* 1 per ct nl of confide net 


feience was found "among yeais aftei suigeiy" foi each of 
the fne subgioups The Newman-Keuls sequential lange 
test” was used to deteimine the significance of the diffeiences 
among the vaiious individual means The outcome of the 
compaiisons among the indiMdual mean healing le\els as a 
function of time aftei fenestiation suigeiy is desciibed in 
the text foi each subgi oup 

APPENDIX C 

The analysis of \ ai lance design used to test foi the stabilitj 
of healing m the unopeiated otoscleiotic eais w'as again a 
simple two-Avay classification analysis of vaiiance in which 
patients wmie assumed to be a landom-vauable A sta¬ 
tistically significant diffeience among “yeais aftei suigeiy” 
was found The sequential lange test” indicated that the 


TABLE C-1 

Results of AnaB sis of Variance StabiliB of Heai ing in Bnoperated Ears 
__ (Subgioup I C, X = 34) 


Source of \ anation 

df 

Alean Square 

F 

Patients 

33 

225 13 


Years after surgei\t 


322 30 

11 02* 

Error 

S'* 

29 2G 



•Sig^nifleant bexond the 1 per cent le\el of confidence 
TSur^erx performed on contralateral ear 


only significant diffeience among the mean heaiing levels 
foi yeais aftei suigeiy was betwmen veais thiee and seven 
The line drawn in Fig 5 wms fitted by least squaies The 
tit is good enough to allow us to assume that the change ovei 
one 01 tw'o yeais is too small to be detected 
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APPENDIX B 

The analysis of vaiiance design used to test the stability 
of healing in fenestiated eais as a function of yeais aftei the 
tenestiation opeiation, was a simple two-way classification 
design in which patients weie assumed to be a landom van- 
able The same design was used on all five subgioups As 
shown m Tables B-1 to B-5, a statistically significant dif- 


TABLE B1 


Results of Anal} SIS of Vanance StabiliU of Heaiing in Fenestiated Eais 
(Subgioup I-A, N = 43) _ 


Source of Variation 

df 

Mean Squat e 

F 

Patients 

42 

109 75 


Yeais aftei suigeri 

3 

89 43 

6 45* 

El 101 

126 

13 86 


♦Significant beiond 

the 1 pel cent le\el of confidence 



TABLE B 2 



Results of Anal}SIS of Vanance Stability of Heaiing in Fenestiated Eais 


(Subgroup I-B, N = 113) 



Source of Vai lation 

df 

Mean Squai e 

F 

Patients 

112 

74 98 


Yeais aftei suigeii 

2 

193 18 

14 24* 

Eiror 

224 

13 57 


♦Significant be^ond the 1 pei cent le\el of con.fidence 



TABLE B3 



Results of Anal} sis of Vanance Stabilitj of Heanng in Fenestrated Bars 


(Subgioup HA, N = 63) 



Source of Variation 

df 

Mean Square 

F 

Patients 

62 

209 44 


Yeais aftei suigeii 

3 

116 12 

3 76* 

Erroi 

186 



♦Significant beyond 

the 1 pei cent le\el of confidence 



TABLE B 4 


Results of Analysis of Variance Stability of Heai ing in Fenestrated Eai s 
(Subgioup II B, N = 29) 


Source of Variation 

df 

Mean Squai e 

F 

Patients 

28 

150 59 


Y'ears aftei suigeit 

4 

63 08 

6 08* 

Ell 01 

112 

10 37 



♦Significant bei ond tlie 1 pei cent lei el of confidence 
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APPENDIX D 

The analysis of vaiiance design used to test foi diffeience 
between the opeiated and unopeiated eais as a function ot 
time aftei suigeiy was a thiee-way classification analysis ot 
vaiiance in which patients weie assumed to be a landom 
\aiiable^® The percentage scoies on the PB woids Aveie 
converted to the aicsin of the square root of the percent¬ 
age to meet the assumption of homogeneity of variance,'^ 


TABLE D1 

Results of Analysis of Variance StabihU of Speech Disci imination 
Scoies for Peiiestiated and Unopeiated Eais 
_ (Subgroup I-D, N = 37) _ 

Source of Variation _ df _Mean Square_ T 


Patients (P) 

Fenestiated and unopeiated eais (E) 
Interaction of E and P 
Yeais aftei suigeij (Y) 

Intel action of Y and P 
Interaction of E and Y 
Interaction of E, Y, and P 


36 

2065 

98 

1 

0467 

36 

0477 


3 

4107 

7 66‘ 

108 

0536 

193 

3 

0402 

108 

0208 



‘Significant bejond the 1 pei cent le\el of confidence 


and the analysis was performed on these transformed scoies 
The failure of the interaction between years and opeiated vs 
unopeiated ears is the most important result in Table D-1 
The interpretation of this result is discussed in the text The 
sequential range test^^ was used to compare the mean PB 
scoies at the different post-operative intervals, and only the 
difference between years three and seven rvas found to be 
significant 
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APPENDIX D 

The analysis of vaiiance design used to test foi diffeience 
between the opeiated and unopeiated eais as a function of 
time aftei siugeiy was a tin ee-way classification analysis of 
vaiiance in which patients weie assumed to be a landoni 
vaiiable The peicentage scoies on the PB words weie 
convex ted to the aicsin of the squaie loot of the peicent¬ 
age to meet the assumption of homogeneity of vaiiance,“ 


TABLE D1 


Results ot Anahsis of Variance Stabihtj of Speech Disci imination 
Scoies foi Fenestiated and Unopeiated Ears 
_ (Subgioup I-D, N = S7) __ 


Source of Vuiation 

df 

Mean Squaie 

F 

Patients (P) 

36 

2065 


Fenestiated and unopeiated eais (B) 

1 

0467 

98 

Interaction of E and P 

36 

0477 


Yeais aftei suigeij (Y) 

3 

4107 

7 66^ 

Intel action of Y and P 

lOS 

0536 


Intel action of E and Y 

3 

0402 

193 

Intel action of E, Y, and P 

108 

0208 



•SigniCioant bejond the 1 per cent let el of confidence 


and the analysis was peifoimed on these tiansfoimed scoies 
The failuie of the inteiaction between yeais and opeiated vs 
unopeiated eais is the most impoitant lesult in Table P-1 
The mteipietation of this lesult is discussed in the text The 
sequential lange test“ was used to compaie the mean PB 
scoies at the diffeient post-opeiative inteivals, and only the 
diffeience between yeais thiee and seven was found to be 
significant 
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compaie the incidence of bone and joint changes foi this 
mateiial with those of piexious obsei\ations,’- second, to 
compaie the bonv changes with those desciibed by Kagei 
and Ruedi,^ and Ogihie and Hall' in the small piece of bone 
consisting of thiee la\eis of the otic capsule iemo\ed at the 
time of fenestiation fiom the loof of the ampullary end of 
the hoiizontal canal, each of these lepoits desciibed bony 
changes in 13 pei cent of the specimens, these peicentages 
aie in close agieement to those Nylen,'^ who studied sections 
of tempoial bones fiom otoscleiotics and leported an incidence 
of alteiations in this aiea for 15 per cent of the specimens, 
thud, to leview the stiuctuial diffeiences between the bone 


TABLE I 

Changes Within the Incus Hoad of the Malleus and Malleo Incudal 
Joint Surfaces Classified According to Degrees of Se^e^lt^ 

__ (Percentage Values—20*> Specimens) _ 

Diffuse Born Joint 

Malleus Head Incus Changes (Cc) Surface' 





Xo 

<7: 

Milieu^ 

Incu' 

Vo 

''c 

Group I _ 

_ (791 

37 S 

(9S) 

■16 9 

10 1 

71 

104 

49 7 

Group II 

--(110) 

52 6 

(95) 

45 5 

20 1 

IS 7 

S4 

40 2 

Group III 

- (16) 

7 7 

(13) 

62 

56 3 

46 2 

17 

SI 

Group IT 

(4) 

11 

(3) 

14 

75 0 

53 4 

4 

20 


of the ossicles and that of the capsule in teims of the pathologj* 
of the lesions, a featuie common to each is the piesence of 
calcified caitilaginous lests Ttincal otoscleiotic foci within 
the ossicles aie known to be a laiitjV ’ and piobablv occui in 
only the most “malignant” foim of tlie disease 

The piesent lepoit is to be consideied as a piehminaiy 
studv, since a subsequent histochemical analysis of bone of 
the ossicles and otic capsule mav yield moie peitinent in- 
foimation 


RESULTS 

A classification (see Table I) of clianges in bone of ossicles 
and in joint siiifaces ivas made on the follownng basis Gioup 
I—^the bone show'ed no changes, oi only slight alteiations 
such as eailv blue mantles and/oi beginning canalization, the 
joint smfaces Aveie AA’ithoiit changes oi levealed evidence 


FURTHER STUDIES ON THE PATHOLOGY 
OF OSSICLES IN OTOSCLEROSIS ' 


W P COVELL, M D , 
and 

M Fein MESSER, M D ,t 
St Louis, Mo 


A laige collection of sectioned and stained piepaiations of 
the incus and head of the malleus has been made available foi 
study as a lesult of fenestiation suigeiy The bone and joint 
changes in similai mateiial have been desciibed by Lempert 
and Wolf ^ - Othei obseivations on ossicles in place in sec¬ 
tioned tempoial bones, showing otoscleiotic foci with and 
without ankylosis of the footplate of the stapes, have been 
lepoited (Covell®) Fiom studies up to the present time it 
has become appaient that 

1 Alignment of the ossicular chain is frequently altered 
and individual ossicles of the chain may become distorted in 
shape, 


2 Changes occur within the articular cartilages, fibro¬ 
cartilaginous pad and capsules of the joints of an atrophic 
and degenerative nature, 

S The bone, chiefly in the region of the articular surface, 
usually shows 11 regularity in pattern, large canals, altered 
vascularity, blue mantles, fibrous marrow, lipping, and an 
occasional hyperostosis may occur, and, 

4 Similar bony changes without joint pathology may occur 
in the absence of ankylosis, but m the presence of an otosclei- 
otic focus within the otic capsule 


The purpose of the present studies is three-fold fust, to 

♦From the Department of Otolai \ npolog-y Washlnc-tn,, ^ , 

of Medicine, St Louis Mo ' "-““'hS-ton UnU ei sitj School 

tOf the Dai Nose and Thioat Depirtment Rothsehiin „ , 

sit> Hospital Jerusalem Isnel and a \ islting- i osearch 7 

Institute foi the Deaf 1357-1*158 ^ losearch foUoiv at Central 

Dditoi s Note This manuseilpt leceiied in The Lnrj nfroccnn^ 
accepted for publication Mai 15 195S uneoscopo Office and 
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Fig: 2 An nd%nncod t\pp of clmnpro In tlic inous cln‘>slflpd «■! Group IV 
There !■! n marked osteopoio'-is with some flbious morrow and erosion of 
the joint surface (JS) which showed nnlolosls at one iioint The frreatest 
irregrulariU In the bonj structure aside from e\tiemc canalization oc¬ 
curred near the joint surface 72X 
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of a beginning neciosis of aiticulai caitilage in the aiea ad¬ 
jacent to bone of the ossicle Gioup II—alteiations in the 
bone weie consideied to be of mild to modeiate degiee (see 
Fig 1) , these consisted of piominent blue mantles, beginning 
niegulaiity in foimation of new bone, laige canals, some 
containing loose fibious connective tissue and blood vessels, 
the joint changes weie consideied to be thinning and neciosis 



Fjg 1 An earn change in bone of the head of the malleus sho^^mS 
some increase in aiameter of canals that contain loose fibrous conneotne 
tissue and vessels. The bonj vail of each canal has I narrow margin of 
deeplj stained material This particular specimen was classified in Group 
rix cartilaginous rests ir^efullrfu ^ bony pattern 


of the bnsnl poition of the mticulmr cnrtilagc, nnd occnsionnlly 
irregular aieas of overgiowth of cartilage in this layei 
Gioup III- 1 evealed modeiate to seveie changes such as 
maiked in egulanty in pattern of bone, remodeling of Havel- 
sian systems, piominent canalization and sometimes laige 
fibious-filled cavities, the aiticulai caitilages showed eiosion 
(see Fig 3), calcification of the fibio-cartilagmous pad, and 
usually lipping of bone at the peiiphery of the joint Gioup 
IV— changes (see Fig 2) weie extiemely marked with le- 
placement of old bone by fibious connective tissue with poor 
vasculanty, marked osteopoiosis or an extieme amount of an 
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weie similai in peicentage values to those foi the malleus In 
othei woids, 30 pel cent of Gioup I iieie negative foi find¬ 
ings, while 70 pel cent definitely showed eailv changes The 
peicentages foi Gioup 111 and IV weie somewhat less, al¬ 
though compaiable to those for the malleus 

Appioximately 38 pei cent of the piepaiations shoved 
changes in the ossicles of a diffuse t\pe These veie moie 
nunieious foi the malleus than incus in the latio of about 2 1 



Fig 4 Disintegrition of cilcificfl cartiHclnous rc-st"; \\ Uh an attempt 
to fill in the caMt\ atith new lamellar-tape bone The osteocates to the 
right are particularla irregular in size and shape and their processes 
shrunken and distorted CCR calcified cartilaginous lests NB neaa hone 
formation OC osteoc tes 240X 


The changes in malleo-incudal aiticiilai cartilages, also 
classified accoiding to four gioups, weie appi oximatelv 49 7 
pel cent, Gioup I, 40 2 per cent, Gioup II, 81 pei cent, 
Gioup III, and 2 pei cent, Gioup IV The changes in the 30 int 
suifaces weie consideied to be less maiked than those in the 
ossicles in 20 pei cent of the specimens, and of appioximately 
the same value foi changes moie maiked in the joints than 
those in the ossicles The giouping of the joint changes and 
those foi the bone weie usually in close agieement VTien a 
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iiiegulailv patterned bone, the joint caitilages weie maik 
edly eioded (see Fig 2), with piesence of some bony anki- 
losis 

At the time of making obsei vations it was found that the 
bone of each ossicle neaiest the joint siuface levealed the 
inoie pionounced changes, howevei diffuse bony alteiations 
were sometimes piesent The peicentages foi diffuse in¬ 
volvement on the basis of classification into Gioups aie shoiin 
m Table I Appioximately 10 pei cent of Gioup I showed 
diffuse changes m head and neck of the malleus and 7 pei 
cent m the body and shoit piocess of the incus, the bone of 
the long piocess being less often involved The peicentage 
of specimens showing diffuse changes usually inci eased with 
the seventy of the lesions, and weie gieatei foi the malleus 
than foi the incus Seventy-five pel cent of Gioup IV le- 
vealed a diffuse type of change in the malleus, and 53 4 pei 
cent m the incus 

In Table I aie shown the total numbei of obsei vations foi 
the malleus head and whole incus with peicentage values 
listed foi each of the foui gioups 

Gioups I and II weie fuithei subdivided into two gioups 
each, depending upon the seventy of the findings AppioM- 
mately 38 pei cent of the piepaiations of the liead of the 
malleus weie Gioup I findings Included uiidei Gioup I aie 
the specimens foi which no bone oi joint pathology was dis- 
ceniible Tins amounted to 14, oi 6 7 pei cent of the 209 
piepaiations of the head and neck of the malleus, and 25, oi 
appioximately 12 pei cent of the incus specimens The aiticu- 
lai caitilages of the joints levealed no specific alteiations in 
31, 01 14 8 per cent of the piepaiations About 53 pei cent 
of the malleolai findings fell into Gioup II Twenty-two pei 
cent of these weie moie maiked in appealance than the le- 
maming /8 pel cent Theie was 7 7 pei cent of the 209 speci¬ 
mens in Gioup III, and 1 9 pei cent m Gioup IV 

The lesults foi incus studies weie in about the same pio- 
poition to each malleus gioup, except tlieie was a highei pei¬ 
centage showing Gioup I changes and a lowei peicentage 
showing Gioup II changes The subdivisions foi each gioup 
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weie smiilai m peicentage ^alues to those foi the malleus In 
othei vroids, 30 pei cent of Gioup I neie negati\e foi find¬ 
ings, ivhile 70 per cent definitely showed eaily changes The 
peicentages for Gioiip III and IV weie somewhat less, al¬ 
though compaiable to those foi the malleus 

Appioxunately 38 pei cent of the piepaiations showed 
changes in the ossicles of a diffuse t\pe These weie moie 
numeious foi the malleus than incus in the latio of about 2 1 



Ftg ■{ Disintegrration of calcified oartilatrinoiis re-stc u 1th an attempt 
to fill in the caaita avith ne\t lamellar-tape bone The osteoca tes to the 
particulerla* irrefmlar in size and shape and their proieoses 
shrunken and distorted CCR calcified cartilasinous tests XB neaa bone 
formation OC osteoc tes 240X. 


The changes in malleo-inciidal aiticiilai caitilages, also 
classified accoiding to foui gioups, weie appioximatelv 49 7 
pei cent, Gioup I, 40 2 per cent, Gioup II, 81 per cent, 
Gioup III, and 2 pei cent, Gioup IV The changes in the joint 
suifaces weie consideied to be less maiked than those in the 
ossicles in 20 pei cent of the specimens, and of appioximately 
the same value foi changes moie maiked in the joints than 
those in the ossicles The giouping of the joint changes and 
those foi the bone weie usually in close agieenient VHien a 
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iiiegulaily patterned bone, the joint cartilages weie maik- 
edly eroded (see Fig 2), with presence of some bony anky¬ 
losis 

At the time of making observations it was found that the 
bone of each ossicle nearest the joint surface revealed the 
more pronounced changes, however drffuse bony alterations 
were sometimes present The percentages for diffuse in¬ 
volvement on the basis of classification into Groups are shown 
in Table I Approximately 10 per cent of Group I showed 
diffuse changes in head and neck of the malleus and 7 pei 
cent in the body and short process of the incus, the bone of 
the long process being less often involved The percentage 
of specimens showing diffuse changes usually inci eased with 
the seventy of the lesions, and were greater for the malleus 
than for the incus Seventy-five per cent of Group IV re¬ 
vealed a diffuse type of change in the malleus, and 53 4 pel 
cent in the incus 

In Table I are shown the total number of observations foi 
the malleus head and whole incus with percentage values 
listed for each of the four groups 

Groups I and II were further subdivided into two gioups 
each, depending upon the seventy of the findings Approxi¬ 
mately 38 per cent of the piepaiations of the head of the 
malleus were Group I findings Included under Group I are 
the specimens for which no bone or joint pathology was dis¬ 
cernible This amounted to 14, or 6 7 per cent of the 209 
preparations of the head and neck of the malleus, and 25, or 
approximately 12 per cent of the incus specimens The articu¬ 
lar cartilages of the joints revealed no specific alterations in 
31, or 14 8 per cent of the preparations About 53 per cent 
of the malleolar findings fell into Group II Twenty-two per 
cent of these were more marked in appearance than the re¬ 
maining 78 per cent There was 7 7 per cent of the 209 speci¬ 
mens in Group III, and 1 9 per cent in Group IV 

The results for incus studies were in about the same pro¬ 
portion to each malleus group, except there was a higher per¬ 
centage showing Gr oup I changes and a lower per centage 
showrng Group II changes The subdivisions for each group 
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weie similai m peicentage values to those foi the malleus In 
othei voids, 30 pei cent of Gioup I weie negative foi find¬ 
ings, while 70 per cent definitely showed eaily changes The 
peicentages foi Gioup III and IV weie somewhat less, al¬ 
though compaiable to those foi the malleus 

Appioximately 38 pei cent of the piepaiations showed 
changes in the ossicles of a diffuse tvpe These w'eie moie 
numeious foi the malleus than incus in the latio of about 2 1 



4 Dismtegrration of cnlctfietl cartiWirinous with an attempt 

caMtA With new IamoIlar-l\ pe bone The osleocMc*? to the 
right are pa^tlcu^a^l^ irregular in size and «?Iiapo and then processe** 
shrunken and distorted CCR calcified cai tllaginous lests \B new bone 
formation OC osteoc\ te«5 240X 


The changes in malleo-incudal aiticulai caitilages, also 
classified accoiding to foui gioups, weie appioximatelv 49 7 
pel cent, Gioup I, 40 2 pei cent, Gioup II, 81 pei cent, 
Gioup III, and 2 pei cent, Gioup IV The changes in the joint 
sill faces w'eie consideied to be less maiked than those in the 
ossicles m 20 pei cent of the specimens, and of appioximately 
the same value foi changes moie maiked in the joints than 
those in the ossicles The giouping of the joint changes and 
those foi the bone w^eie usually in close agieement V^ien a 
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diffeience was piesent it was usually of the next, oi pie- 
ceding group In othei woids, a Gioup I bony change was 
nevei accompanied by Gioup IV joint change, and m only 
one instance was Gioup III joint change found foi ossicles 
with Gioup I bony changes It is possible that with the joint 
intact, additional findings might have been appaient and 
the classification somewhat diffeient 

Theie lemains onlj’- a few points to contiibute to the histo¬ 
logical detail of the alteiations pieviously desciibed 
Figuie 4 lepiesents a degeneiative change within the calcified 
caitilaginous lests and an attempt to fill in the cavity with 
new bone These calcified caitilaginous cells aie appaieiith 
incapable of piolifeiation and formation of new caitilage 
Vasculai channels may also encioach upon such cavities, and 
they may become filled with a dense fibious connective tissue 
The distoited osteocytes (see Fig 4) and the accompanying 
megulaiity of pattern of bone pioduce a peculiai appeal ance 
This has been desciibed as “seedy” oi “peppeiy” 

DISCUSSION 

The piesent studies aie in agicement with the histopatho- 
logical findings pieviously desciibed, and aie similai to the 
changes in some of the specimens desciibed by Ogilvie and 
HalP for the small piece of bone lemoved fiom the ampullaiy 
end of the horizontal canal The piesence of canalization m 
the bone neaiest the joints is one of the eailiest changes 
This is pieceded and accompanied by the appearance of blue 
mantles, which aie to be legaided as aieas of absoiption and 
deposition of bone These and subsequent alteiations occa¬ 
sionally become diffuse through most of the malleus and incus 
The changes in the blood vessels and the lesulting pathology 
in vasculaiity of the bone of these ossicles have been rmplv 
desciibed by Lempeit and WolffThe vaiiations in the 
appeal ance of bone suggest an inteifeience with nutiition 
and an abnoimal metabolism 

The vasculai ity of the enchondial bone of the capsule and 
of the ossicles may be inadequate undei ceitain conditions, 
because the piopei nutiition of bone has been found to be 
dependent upon diffusion of substances fi om capillai les placed 
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within “a fiaction of a niillimetei of each bone cell The 
distoited and ati opine piocesses of osteoc\d;es fiequently seen 
in the vicinity of ossiculai lesions uould tend to suppoit this 
view It IS undoubtedly the inhei ent lou vitality and metabol¬ 
ism of enchondial bone that makes it pailiculaily susceptible 
to any changes that might lesult fiom a diminished \asculai- 
ity Accoiding to Nagei and Nagei' the malleus and incus 
each contain a laige cavitv ulnch is occupied by a "vasculai 
convolute” The piincipal blood supplv to these ossicles is 
by the “ossiculai aiteiv” which is a biaiich of the an- 
teiioi tjmpanic aiteiv It divides into malleolai and incudal 
blanches While they desci ibed anastomoses betw een bi an dies 
of the aiteiies, the existence of end aiteiies in the finer lami- 
fications of the vessels cannot be lefuted The iiiegulaiitv 
piesent in the cement lines of the laminated bone in some 
Haieisian s\stems indicates peiiods of aiiested giowth The 
piesent mateiial w'as not stained by methods to demonstiate 
fibiils, but theie is no doubt that wo\en and laminated aieas 
■would appeal similai to those desci ibed foi the otic capsule' 
In the ossicles the mosaic pattern of the otoscleiotic focus in 
the capsule is not piedominate Theie is, howevei, a tendency 
foi iiiegulaiitv of pattern and “seedj” appeal ance to be moie 
pionounced in some specimens than otheis The spaisity of 
osteoclasts in aieas in which absoiption of bone is piomment 
IS not suipiising, if we aie to shaie the views of Hams and 
Ham' legal ding then significance 

The bone that compi ises the ossicles usuallv does not contain 
as many calcified caitilagenous lests as the enchondial layei 
of the otic capsule Except foi the compactness of this bone 
and its lelativelv pool vasculai ity the occuiience of calcified 
caitilaginous lests wnthin it sei\e to distinguish it fiom most 
othei skeletal bone Any significance of the inteiglobulai 
spaces and then contents in pathologic changes is unceitain, 
although they become encioached upon bv disease and may 
disappeai entnely It is possible that piesent day histo- 
chemical and autoiadiogiaphic techniques might thiow some 
light upon then importance 

The changes in the 3 oint suifaces obseived foi ossicles 
fiom otoscleiotics can be explained on the basis of 1 altered 
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iiutiition due to the vasculai changes in the legion of the joint 
siufaces The fust evidence of such is a neciosis of the basal 
layei of the aiticulai caitilage which is compiised of laige 
caitilage cells and cleai matiix Invaiiably the bone adjoin¬ 
ing these aieas showing this change exhibits the typical 
vasculai alteiations alieady desciibed The final lesult pio- 
duces a maiked thinning of the aiticulai caitilage and iiiegu- 
laiities in its thickness and composition in othei aieas Oc¬ 
casionally the basal layei of the aiticulai caitilage may iindei- 
go a compensatoiy oveigioi\d;h Cavities filled with calcify¬ 
ing caitilage may be seen to encioach on the bone and latei 
undeigo neciosis 2 The joints between malleus and incus 
and incus and stapes leflect the ankylosis of the footplate of 
the stapes, by the appeaiances of calcium placques, uneven 
wealing of the aiticulai disc and finally eiosion of the aiticu- 
lai caitilage with malposition of the joint suifaces, and even 
some degiee of locking if not ankylosis of the malleo-incudal 
joint Distoition of the joint suifaces may lesult in some 
displacement without ankylosis of the stapes footplate as 
shown in lesults lepoited by one of us 

SUMMARY 

A classification of bony changes into foui groups foi 209 
piepaiations, consisting of head and neck of malleus and the 
incus made available by fenestiation suigeiy, levealed the 
following 1 appioximately 38 pei cent of malleus specimens 
showed none oi only veiy slight to moderate changes, 7 7 pel 
cent weie consideied as model ate to seveie and 1 9 pei cent 
as exti erne, 2 appi oximately 47 pei cent of incus specimens 
weie of Group I, 45 5 per cent, Gioup II, 6 2 per cent, Group 
III and 1 4 per cent, Group IV The stained sections of the 
ossicles were further grouped according to diffuse oi localized 
bony changes with the result that the more maiked and 
seveie changes were more often accompanied by diffuse bony 
changes 

Degenerative changes within the articular cartilages, ero¬ 
sion and even ankylosis of the malleo-incudal joint were found 
to occur m 50 3 per cent, while the remaining 49 7 per cent 
showed none or very slight changes 
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ANNOUNCEMENT 

The Annual Spiing Meeting of the Alumni Association of 
the New York Eye and Ear Infiimaiy muII take place Apiil 
20-23, 1959, at the Infirmaiy 

Sjmposia will be offeied on Headache, Alleig 5 ’' and Immu- 
nologj^ in Otolaryngology, Diagnosis and Tieatment of Lai jm- 
geal Conditions; Healing Rehabilitation, and Rhmoplastj* 
In addition, theie will be a closed ciicuit television demon- 
stiation of Head and Neck Suigery 

Additional information may be obtained by wilting to Dr 
John R Finley, Secietaiy, Alumni Association, 218 Second 
Avenue, New York 3, N Y 
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HISTORICAL 

Few sensations lesulting fiom stimulation of special sense 
oigans leach the conscious level fiom thieshold intensities 
0 s imuation The eai is no exception, it laiely listens to 
soun 0 amt intensity, but is most fiequently used to make 
intelligible the meaning of sounds which noimally occni at 40 
® ^ thieshold With the use of tuning folks, and 
toi many yeais following the advent of the audiometei, the 
acuity of healing was measiued at minimal audibility, and 
ttle legald was paid to the ability of the patient to undei- 
®P®®ch at intensities well above thieshold, 
mamtained wheie oidinaiy conveisation is usually 

desciibed the "binaural loudness bal- 
^ He deteimined and lecoided the phenome- 

® ^ diffeience in loudness intensity 

1 7 I binauial loudness balance at diffeient intensities, 

as coTYinnipT^ sounds dispiopoitionatelv well 

nati nt H ^ sint sounds On the otiiei hand, in some 
patients theie was a constant diffeience oi no diffeience 

7 bmaiually, the loudness at 

the^noimri essence, diffeientiated 

peLepZe heal'^loSL 

The binauial loudness balance test (to be desciibed) did 
not engendei gieat enthusiasm among otologists foi some 
yeais, howevei, m the late 1940's Fwlei’s concents weie 
by Bufsh and Emopean otologiste, and m L,a le- 

tRepiintecl from Proooeedingrs of the Ciind.n.. . 

1967 mclim OtoIatyngoloBical Sooletj 

♦Read at the meeting of the CanadlTn 
Canada June 17 1958 Otological Societj Banff AUa 

Editor’s Rote This manuscript iecei%ea in o'!, t 
accepted for publication Ro% 17 igr,® ngoscopo Office and 

1 17,1 
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cent }eais consideiable enthusiasm foi the test, \Mth some 
modifications, has been in e^ idence in the Ameiican liteiatuie 

METHOD OF TESTING FOR RECRUITMENT 

The patient iveais a set of eai phones \ihich aie connected 
to a smgle audiometei ^Mth aiiangements foi independent 
adjustments of the intensities The frequency of the sound 
IS the same in each eai phone, and the exammei may s\Mtch 
the sound alternately fiom the left to the light eai, oi Mce 
veisa 

The thiesliold of healing foi eithei eai is deteimined con- 
lentionally and lecoided on the audiogiams The diagiams 
in Fig 1 lepiesent the audiogiams of a patient %Mth con¬ 
duction deafness, a noimal heaimg patient, and one with 
peiception deafness 

The audiometer is a popular one, itli tw o channels i ecoi d- 
ing the healing loss in the light oi left eai independently, oi 
simultaneouslv The binauial loudness balance test may be 
used at anj frequency from 250 to 4000, but most frequently 
is lecoided at the 1000 cycle frequency A sound of gnen 
intensity, say 30 dbs, is delneied to the better ear, and the 
mtensitj’ of sound delivered to the poorer hearing eai is in¬ 
creased until the patient states that the intensity of the sound 
IS equally loud in the tvo eais The differential is lecoided 
as indicated in the lower diagrams in Fig. 1 The sound 
intensity is then increased to 40 oi 50 or 60 dbs in the better 
ear, and the intensity in the second channel delivering sound 
to the pooiei ear is increased until the patient remarks that 
the sound is equally loud in either ear , the coiresponding 
points of equal loudness are then recorded on the graph 

In a case of unilateral conductive deafness, the differential 
of sound intensities necessary to balance the sensation of 
loudness in either ear i^nll be shifted the same number of 
decibels as is evident at threshold In normal hearing ears, 
of course, the sound intensity necessary to create a sensation 
of equal loudness will always be of an equal number of decibels 
intensity in either ear On the other hand, in some types of 
perceptive hearing loss, the differential which is found at 
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thieshold -will giaduallv subside until at high intensities the 
sound piessuies necessary to create a sensation of equal loud¬ 
ness rn the two ears will parallel one another, e\en though a 
marked discrepancy may be present at threshold rntensities 
In some types of perceptrve deafness, the deafness of the 
affected ear at threshold disappears at the higher intensities 
and this, in essence, constitutes the phenomenon of loudness 
recruitment as e\idenced vith the binaural loudness balance 
test of Fowler 

Because the physiological phenomenon of “adaptation” may 
influence the recorded end-point in recruitment testing, it is 
necessary to insti uct the patient explicitly w itlr i egai d to the 
end-point of balanced hearing sensation and thereafter cany 
out the test with dispatch 

Fowler’s test for binaural loudness balance is easily and 
simply carried out, however, some modifications have been 
proposed ■which gi\e quite comparable results Such tests are 
known as the “bifiequency loudness balance test,” the “de 
Brumes-Altes test,” etc 

DIFFERENCE LIMEN TESTING 

Luschei'® states “The difference limen for tone intensity 
variations is the smallest change of tone intensitj*, r c , the 
smallest variation of the sound pressure, which is just per¬ 
ceived as a variation of the subjective loudness, that is the 
absolute difference limen ” 

“The smallest detectable change in the intensity of a tone 
deteimines the intensity differential sensitivity of the ear ” 
(Stevens and Da^^s 

Biinitzei (1935), and Goien de Mare mentioned it in 1939, 
and Bekesy published his results in 1947 There has since 
developed a rather large number of variances in testing for 
the difference Imren Bekesy’s recruitment test measures 
the intensity difference limen for loudness at the thieshold 
of hearing \^qien the difference limen is smaller than normal, 
recruitment is present, when the difference limen is nomial, 
recruitment is absent There has been some criticism of the 
test, because it is carried out at thieshold intensities and the 
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fatigue effect of listening to neai-thieshold sounds may altei 
the leaction time of the individual being tested 

A similai type of testing was developed by Luschei and 
Zwislocki, in which the diffeience limina aie tested at well 
above thieshold, namely 40 dbs At this level, the noimal 
diffeience limen is piactically independent of the fiequeiicy 
The gieatest degiee of accuiacy m this test is i cached in the 
middle fiequencies fiom 250 to 4000 cycles, and it is said to 
be less accuiate below and above, especially in the uppei tone 
limit 

In 1952, Jeigei'” modified the Luschei-Zwislocki technique 
somewhat As Bekesy and Regei believe that the gieatest 
degiee of leciuitment occuis just at and above thieshold, 
Jeigei chose a test level close to thieshold, namely 15 dbs 
above thieshold, as that intensity level at which leciuitment 
should be earned on Anothei modification of the diffeience 
limen test was developed by Denes and Naunton ^ 

The diffeience limen tests have the advantage ovei the 
loudness balance test in that they can be earned out foi 
monauial heaiing losses 

Luschei's papei was piesented on the basis of the examina¬ 
tion of 71 patients and he states “The diffeience limen 
means a moie lapid inciease than noimal m the subjective 
loudness when the tone intensity uses, so that in spite of 
deafness at thieshold, loud tones aie peiceived as being equally 
loud as in noimal healing The leciuitment phenomenon is 
not in evidence in conductive deafness, and is chaiacteiistic 
of ceitain foims of peiceptive deafness Like the diffeience 
limen, it concerns the lelationship between the inciease of 
subjective loudness and the inciease of tone intensity and, in 
theoiy, it may be concluded that the moie lapid inciease of 
subjective loudness piesupposes a smallei diffeience limen 
As the inciease in subjective loudness occuis most lapidly 
immediately above thieshold, the phenomenon must be in 
evidence, paiticulaily at thieshold and when the tone intensity 
IS small These theoietical consideiations have led to the 
geneially accepted opinion that the leciuitment phenomenon 
and diffeience limen have the same significance and, fuithei- 
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moie, that the diffeieiice hmen ma\ be cletei mined instead 
of the leciuitment phenomenon, and, on examination in this 
instance of 15 patients of diffeieiit degiees of deafness, ha\e 
made it deal that the two phenomenona aie paiallel Theie 
is not onlv fuiidanientalh identical behavioi, but also in detail 
they plot the same cune This finnishes diiect pi oof that 
the same significance is to be attached to the diffeience linieii 
as to the leciuitnient pheiionieiion and, theicfoie, in cases of 
binauial deafness the deteiniination of the leciuitment phe¬ 
nomenon may be leplaced entneh b\ that of the diffeience 
limen In cases of monauial deafness the detei minatioii of 
the leciuitment phenomenon is cqunalent to that of the dif¬ 
feience limen ” 

Jeigei, ill nine cases of sensoi i-neui al loss, peifoimed the 
diffeience limen test and the binauial loudness balance test, 
found that the tests jielded equualent lesults, and concluded 
that abnoimallv small diffeience limens and the leciuitment 
phenomenon paiallel one anothei with fidelity Neubeigei 
tested 14 cases of unilateial heaiing loss by both the Luschei 
diffeience limen test and the alternate binauial loudness bal¬ 
ance test and found complete paiallelism between the leciuit- 
nient phenomenon and the decieased diffeience limen 

SECTION OF THE VIllTH NERVE HISTOLOGI OF THE 
ORGAN OF CORTI 

1 Wittmaack, in 1911, lepoited that the division of the 
cochleai nei\e lesulted in degeneiation of the spiial ganglion, 
but that the oigan of Coiti lemained noimal 

2 Kaida, in 1931, and Hallpike and Raw don-Smith, in 1934, 
CO nflimed these findings 

o Dandy lepoited his findings of paitial section of the 
Vlllth cianial nei\e foi the lelief of Menieie’s disease in 
1934 It was lepoited that fiequently no change in auditoiy 
tlneshold occuiied, even though laige poitions of the nei\e 
weie saciificed 

4 Schuknecht and Woellnei,-^ in 1955, peifoimed paitial 
Vlllth neiie section on cats, and in all instances the histo¬ 
logical sections of the oigan of Coiti weie completely iioimal, 



180 


ALEXANDER RECRUITMENT AND VERTIGO 


except m those cases in which the blood supply had been 
interfered with In such cases, degenerative changes weie 
observed in the organ of Gorti 

TUMORS AND/OR PRESSURE ON THE VIIITH NERVE EFFECTS ON 
THE ORGAN OF CORTI 

In Vlllth nerve tumors, the tumor fills the internal auditory 
meatus and causes a compression destruction of the fibeis 
of the Vlllth nerve There is degeneration of the spiral 
ganglion within the cochlea, but on the whole the organ of 
Corti IS well preserved These findings in human pathology 
substantiate the contentions referred to above, namely, that 
destruction of the Vlllth nerve by tumor or section does not 
destroy the organ of Corti per se, unless the blood supply is 
interfered with 

In Meniere’s disease, or hydrops of the labyrinth, there is 
a dilatation of the cochlear duct The cell mass of the organ 
of Corti IS compressed and Corti’s tunnel may be occupied by 
a structureless coagulum In addition, the normal staining 
qualities of the cytoplasm and nuclei may be obliterated 
Histological changes have not been apparent in the peripheral 
cochlear nerve fibers or in the cells of the spiral ganglion 
Initially, the pathological process may be reversible and may 
account for the remissions which are so common in the symp¬ 
tomatology of the disease With the evidence at hand, it 
seems reasonable to accept the fact that in hydrops of the 
labyrinth there are definite histological changes occurring m 
the endolymphatic system, the organ of Corti together with 
its hail cells, and it is at this site that the disturbance of 
hearing occurs 

ESTABLISHMENT OP THE SITE OP RECRUITMENT COCHLEAR 
OR RETROCOCHLEAR 

Dix and Hallpike" investigated 30 cases of clinical Meniere’s 
disease or hydrops of the labyrinth and found the recruitment 
phenomenon present in all cases The same authors per¬ 
formed the loudness recruitment test in 20 cases of de^'eneia- 
tion of the Vlllth nerve Eleven of the cases were of proven 
neurofibroma and the remaining nine cases were of other 
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vaiieties of ceiebello-pontme angle lesions invohmg Vlllth 
neive function Of the 20 cases with lesions confined in oi 
about the Vlllth neive, the leciuitnient phenomenon ^\as 
totally absent in 14 and theie Mas slight eMdence of icciuit- 
ment in the lemaining six cases 

Eby and Williams, at the Mayo Clinic, jn\ estigated 32 cases 
of Menieie’s disease and six uith Vlllth neive neuiinomas oi 
othei ceiebellopontine angle lesions, and then findings with 
the loudness leciuitmeiit tests Meie consistent ivith those 
desciibed by Dix and Hallpike 

Lundboig," using the Bekesj audiometei, investigated 26 
cases of clinically diagnosed Menieie’s disease and found 
complete leciuitment piesent m 24 of the 26 cases Accoid- 
ingly, Lundboig’s findings aie in complete agieement with 
those of Dix, Hallpike and Hood, and Eby and Williams 
Lundboig and his colleagues also ln^ estigated 21 cases of 
acoustic tiaunia, and in all cases the diffeience limen W'as 
stiongly 1 educed, indicating complete leciuitment at the fie- 
quencies wdieie the healing loss was evident on the thieshold 
audiogiam Lundboig also lecoided the findings in 21 cases 
of umlateial peiceptive heaiing loss which weie due to letio- 
cochleai lesions, in IS of the 21 cases, theie w'as complete 
absence of leciuitment, and theie was paitial leciuitment in 
the lemaming thiee cases 

Jeigei investigated 74 cases of sensoii-neuial losses and 
deteimined that theie was a small diffeience limen in all cases 
investigated wheie the pathologj’ could be deteimined oi as¬ 
sumed to be in the end-oigan, i e, the sensoiy leceptoi mech¬ 
anism The diffeience limina weie found to be noinial in 
those instances wdieie the lesion w’as confined to the ceiebello- 
pontme angle 

Luscliei’s findings indicated the absence of leciuitmeiit oi 
noimal diffeience limen in the piesence of conductive deaf¬ 
ness Fouiteen cases of acute oi chionic acoustic tiaunia 
showed the chaiacteiistic lesults of a deciease in the dif¬ 
feience limen oi evidence of leciuitment Similai findings 
w^eie lecoided in six cases of clinical Menieie’s disease Dif¬ 
feience limen wms noinial in five cases of letiolabyiintliine 
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except m those cases in which the blood supply had been 
inteifeied with In such cases, degeneiative changes weie 
obseived in the oigan of Coiti 

TUMORS AND/OR PRESSURE ON THE VIIITH NERVE EFFECTS ON 
THE ORGAN OP CORTI 

In Vlllth neive tumois, the tumoi fills the internal auditoiy 
meatus and causes a compiession destiuction of the fibeis 
of the Vlllth neive Theie is degeneiation of the spiial 
ganglion within the cochlea, but on the whole the oigan of 
Coiti IS well pieseived These findings in human pathology 
substantiate the contentions lefeiied to above, namely, that 
destruction of the Vlllth neive by tumoi oi section does not 
destioy the oigan of Coiti pe? se, unless the blood supply is 
inteifeied with 

In Menieie’s disease, oi hydiops of the labyiinth, theie is 
a dilatation of the cochleai duct The cell mass of the oigan 
of Coiti is compiessed and Coiti’s tunnel may be occupied by 
a stiuctuieless coagulum In addition, the noimal staining 
qualities of the cytoplasm and nuclei may be obliterated 
Histological changes have not been appaient in the peiipheial 
cochlear neive fibeis oi in the cells of the spiial ganglion 
Initially, the pathological piocess may be reveisible and may 
account for the i emissions which aie so common in the symp¬ 
tomatology of the disease With the evidence at hand, it 
seems leasonable to accept the fact that in hydiops of the 
labyiinth theie aie definite histological changes occuiiing m 
the endolymphatic system, the oigan of Coiti togethei with 
its hail cells, and it is at this site that the distiubance of 
healing occuis 

ESTABLISHMENT OF THE SITE OF RECRUITMENT COCHLEAR 
OR RETROCOCHLEAR 

Dix and Hallpike' investigated 30 cases of clinical Menieie’s 
disease oi hydi ops of the labyi mth and found the i ecruitment 
phenomenon piesent in ail cases The same authois pei- 
foimed the loudness leciuitment test in 20 cases of degeneia¬ 
tion of the Vlllth neive Eleven of the cases weie of pi oven 
neuiofibioma and the lemaining nine cases weie of othei 
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vaiieties of ceiebello-pontine angle lesions involving Vlllth 
neive function Of the 20 cases with lesions confined in oi 
about the Vlllth neive, the leciuitment phenomenon was 
totally absent in 14 and theie was slight eMdence of leciuit- 
meiit 111 the lemaining six cases 

Eby and Williams, at the Mayo Clinic, imestigated 32 cases 
of Menieie’s disease and six i\ith Vlllth neive neiuinomas oi 
othei ceiebellopontme angle lesions, and then findings iMth 
the loudness leciuitment tests weie consistent with those 
desciibed by Dix and Hallpike 

Lundboig,**' using the Bekesy audiometei, investigated 26 
cases of clinically diagnosed Menieie’s disease and found 
complete leciuitment piesent in 24 of the 26 cases Accoid- 
mglj*, Lundboig’s findings aie in complete agieement with 
those of Dix, Hallpike and Hood, and Eby and Williams 
Lundboig and his colleagues also investigated 21 cases of 
acoustic tiauma, and in all cases the diffeience limen was 
stiongly 1 educed, indicating complete leciuitment at the fie- 
quencies wheie the heaiing loss i\as e\ident on the thieshold 
aiidiogiam Lundboig also lecoided the findings in 21 cases 
of unilateial peiceptive heaiing loss which \%eie due to letio- 
cochleai lesions, in 18 of the 21 cases, theie was complete 
absence of leciuitment, and theie vas paitial leciuitment in 
the lemaining thiee cases 

Jeigei investigated 74 cases of sensoii-neuial losses and 
deteimined that theie was a small diffeience limen m all cases 
investigated vheie the pathology could be deteimined oi as¬ 
sumed to be in the end-oigan, i e, the sensoiy leceptoi mech¬ 
anism The diffeience limina weie found to be noimal in 
those instances wheie the lesion was confined to the ceiebello- 
pontine angle 

Luschei’s findings indicated the absence of leciuitment oi 
noimal diffeience limen in the piesence of conductive deaf¬ 
ness Fourteen cases of acute oi chionic acoustic tiauma 
showed the chaiacteiistic lesults of a deciease in the dif¬ 
feience limen oi evidence of leciuitment Similai findings 
weie lecoided in six cases of clinical Menieie’s disease Dif¬ 
feience limen was noimal in five cases of ietiolab 5 mnthine 
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healing disoideis due to ceiebello-pontme angle tumois, stiep- 
tomycm damage and, in one case, healing loss following 
mumps 

Table I indicates the sex, and the site of the initial S 3 ^mp- 
tom, whethei cochleai oi vestibulai, in 28 cases clinicalli 
diagnosed as Menieie’s disease and in all of which the le- 
ciuitment test was positive With legaid to sex, it would 
appeal fiom oui senes that the distuibance is faiilj'^ evenh 
divided, with a slight piepondeiance m the males It is in- 
teiesting to note that in 12 of the 28 cases, the piimaiy 
symptom ivas cochleai, eithei a loss of healing oi tinnitus 
This symptom maj^ in some cases pi ecede by weeks oi months 
the onset of vestibulai symptoms In only two of the 28 cases 


TABLE r —CLINICAL MENIERE’S DISEASE 



Onset of Sjmptoms 


Se-s. 

Primal \ 
Cochleai 

Primarj 

A'estibulai 

Primal J 
Coch -A'est 

Recruitment 

Ear 

M-15 

5 

2 

8 

R7 US 

F13 

7 

0 

5 

R 0 L-S 

Avas 

the piimaiy symptom 

vestibulai 

Without 

associated 


cochleai symptoms In half of the cases, the symptomatology 
suggested that the cochleai and vestibulai systems had been 
involved simultaneously 


PHYSIOLOGICAL AND ANATOMICAL CONCEPTS OF RECRUITMENT 

The loudness leciuitment phenomenon has been established, 
on clinical giounds, as indicative of peiceptive neive deaf" 
ness of the end-organ It is, hoivevei, difficult to piove which 
histologic changes deteimine the piesence oi absence of the 
loudness leciuitment phenomenon, because the end-oigan and 
the auditoiy patlways have not been examined histologically 
in a sufficient numbei of instances, and only time and much 
haid woik on the pait of auditoiy histopathologists will clanty 
the pioblem 

Loiente de No explained the phenomenon in the following 
teims “If a numbei of haii cells in the innei eai oi a num¬ 
bei of fibies in the cochleai neive aie missing, the tones will 
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appeal to be i\eakei in intensity vhen neai-thieshold stimuli 
aie used, but, if the intensiti of the tone is incieased, the 
moie stiongly actuated haii cells oi cochleai fibeis ivill be 
sufficient to satuiate, ; e . to excite with the limiting intensity 
the cochleai fibei oi the cells of the cochleai nuclei, so that 
the ceiebial coitex will leceue the same numbei of impulses 
pel second fiom both eais and will peiceue the tone deliveied 
to the diseased eai as stiongly as the tone deliveied to the 
noimal oi less affected eai 

“Thus, it may be said that Fowdei’s phenomenon is an 
immediate consequence of the anatomv and ph\ siolog\ of the 
neivous system, and that, in fact, it must be pathognomonic 
of neuial deafness ” 

Ste\ens and Davis-^ accept the Mew that the phenomenon 
of leciuitment or, as thev teim it, the \aiiable type of deaf¬ 
ness, IS attiibutable to a deficiency of neuial elements These 
authois lepoit that a heaiing loss caused bv a masking sound 
would be of a ^allable type because the nene fibeis activated 
by the masking sound would be ineffective in contiibuting 
to the sensation of loudness of anothei tone heaid in the 
piesence of the masking noise “iMasking is an effective 
means of deci easing the a\ailable supply of neural elements 
and of pioducing the equualent of a \aiiable deafness ” 
this definition, vai lable deafness is tantamount to the pi esence 
of the leciuitment phenomenon 

Luiie in 1940, as a lesult of bxilhant expeiimental woik on 
animals, established the fact that the outei haii cells aie moie 
pi one to damage fiom toxins oi fiom acoustic tiauma than 
aie the innei haii cells The outei haii cells, of couise, lie 
on the basilai membiane, wheieas the innei cells he diiectly 
against the bone The foimei aie piesumably moie easily 
damaged as the lesult of acoustic tiauma Fiom a histologi¬ 
cal point of view% of couise, it has been established by Loiente 
de No that each innei haii cell is supplied by a single neive 
fibei, wheieas a single neiie fibei has contact wnth many 
outei hail cells Luiie conceived that the outei haii cells aie 
sensitive to w^eak stimulation, wheieas the innei cells exist 
foi the peiception of moie intense stimulation This concept 
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would mean that, with damage to the outer han cells, the 
healing foi low intensities would be decreased, however, the 
presence of intact inner Iran cells would presumably lead to a 
normal loudness sensation for high intensities This could 
conceivably explain the loudness leciuitment phenomenon on 
a histo-anatomical basis 

Patients suffering from acoustic trauma or Meniere’s dis¬ 
ease conceivably possess the ability of recruitment because 
weak sounds cannot stimulate the few remaining haii cells 
and only a minimum number of impulses will be conducted 
through the acoustic nerve Strong stimulation, on the other 
hand, is able to stimulate the remaining intact han cells (pre¬ 
sumably inner hair cells) and the impulses are then conducted 
through the normal fibers of the acoustic nerve and its con¬ 
nections to the cerebral cortex, which then becomes relatively 
well saturated 

Lor elite de No, in 1933, described at least a dozen anatomical 
regions within the cochlear nuclear mass Each cochlear 
nerve fiber establishes contact with all regions and with many 
hundreds or thousands of cells The impulses to the secondary 
auditory pathway are dependent upon the afferent cochleai 
impulses, and perhaps upon impulses which may be generated 
within the numerous cells constituting the cochlear nuclei 
The multiple cellular cortical connections of the secondary 
auditory pathway allow complete saturation of this area if 
and wdren an impulse can be generated in the inner ear, piC' 
sumably at the hair cell site On the other hand, in letio- 
cochlear lesions there is a relative decrease in the number 
of functioning nerve fibers, and a strong stimulus has no 
greater probability than a rveakei one of reaching the cochlear 
nuclei or the auditory coitex The hearing loss is, therefore, 
as great for weak as for strong sounds and the recruitment 
phenomenon cannot be elicited 

Tumaikin s explanation of loudness recruitment is not un¬ 
like that referred to above in the experimental work of Luiie 
Tumaikin presumes that the basilar membrane is set into 
activity as the result of sound stimulation, and that the outer 
hail cells would be stimulated fust and the inner han cells 
later If some of the Iran cells are damaged, the pattern of 
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excitation will be that composed of the lemaining haii cells 
If, howevei, the intensity of a sound is inci eased, othei viable 
hail cells may be biought into activity which in turn stimulate 
the intact acoustic neive fibeis and allow a compai atively 
gieatei nvimbei of impulses to leach the auditoiy aiea of the 
coitex On the othei hand, in deafness due to a distuibance 
of the acoustic neive fibeis the impulses initiated in the innei 
eai, likely m the legion of the haii cells, aie impeded to the 
same extent foi both low and high intensities and because 
theie aie no available pathways, theie will not, theiefoie, 
be any evidence of leciuitment 

RELATIONSHIP OF RECRUITMENT PHENOMENON TO ADAPTATION 

Eailiei in the papei it was lemaiked that peihaps some of 
the diffeiences of opinion expiessed with legaid to the leli- 
ability of the diffeience limen test could be explained on the 
basis of a too piolonged peiiod of testing, with lesulting 
fatigue 01 adaptation of the neive leceptois 

The chief chaiacteiistic of fatigue in neive tissue is the pei- 
sistence of a i educed iespouse folloiving stimulation, and has 
its subjective counteipart in human expel imentation in the 
so-called “post stimulatoiy fatigue ” The amount oi measuie 
of fatigue is dependent upon the duiation and intensity of the 
stimulation, as fatigue incieases, the lecoveiv time becomes 
longer 

‘ Adaptation” has been desciibed as a piocess of equilibia- 
tion the maintenance of equilibiiiim betiveen lestoiation and 
dissipation of eneigy Davis states that “It is a special 
case of fatigue, in that it lepiesents an adjustment to a new 
level of sustained activity and not an exhaustion of leseive 
mateiial” Equilibiation occuis at piactically all levels of 
stimulation and is a function of the fiequency of stimulation 
but not its intensity Hood® has indicated in the human 
subject that foi intensities fiom 40 to 80 dbs above thieshold, 
which cannot be consideied supiamaximal stimulation, adapta¬ 
tion leaches a maximum level at about the same time and is 
independent of the intensity of the test tone 

Hood summaiizes the diffeientiation between post-stimula- 
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toiy fatigue and adaptation as follows “The one (fatigue) 

IS a diminution of heaiing acuity caused by a physical stimulus 
and vaiying in magnitude with its intensity, and the otliei 
(adaptation) is a decline in sensitivity of the healing leceptois 
consequent upon then physiological activity ” 

In distui bailees of the end-oi gan of heai ing the excitabiliti 
of the end-oigan to shoit inteimittent stimulation may be 
noimal oi even inci eased This “on-effect” is measuied with 
the loudness leciuitnient oi the diffeience limen test On 
the othei hand, in end-oigan deafness the excitability of the 
neive to sustained stimuli of even model ate intensities lesults 
in a lelapse of excitability to a subnoimal adapted level It 
would appeal, theiefoie, that subnoimal adaptation to pio- 
longed stimulation and the noimal on-effect of excitability to 
biief inteimittent stimulation aie chaiacteiistic of end-oigan 
deafness, and the two phenomena aie likely closely i elated 
physiologically 

RELATIONSHIP OF RECRUITMENT TO SPEECH INTELLIGIBILITY 

It is geneially agieed among most authois (Dix, Hallpike 
and Hood, 1943, Ebv and Williams, 1951, Huizing and 
Reyntjes, 1952®) that in neive deafness in which the leciuit- 
ment phenomenon is piesent, speech intelligibility is de- 
cieased, as the loudness incieases, intelligibility falls off, even 
with a veiy slight inciease in intensity above thieshold On 
the othei hand, in peiceptive deafness othei than end-oigan 
deafness, intelligibility inci eases with intensity up to a ceitain 
level One should not, of coiuse, expect that eveiy case of 
neive fibei deafness will obtain impioved intelligibility scoies 
with amplification Theie aviII piesumably be cases in winch 
the neive fibei population is too small to cany a sufficient 
numbei of impulses towaids the acoustic nuclei 

SUMMARY 

1 Section of the Vlllth neive oi acoustic tumoi foimation 
lesults in degeneiation of the spiial ganglion, but the oigan of 
Coiti lemains noimal unless the blood supply is niteifeied 
with 
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2 Memeie’s disease connotes a pathological distuibance in 
the end-oigan of healing, i c . in the sensoi\ leceptoi mechan¬ 
ism 

S The binauial loudness balance test and the diffeience 
bmen test jield equualent lesults 

4 The lecimtment phenomenon and/oi decieased diffeience 
limen lesults fiom lesions in the leceptoi mechanism, or the 
oigan of Corti The phenomenon is geneially absent in other 
foims of peiceptne deafness, unless theie has been an intei- 
feience with the blood supply of the cochlea 

5 The piesence of the leciuitment phenomenon should, in 
the piesent state of knowledge, preclude the possibility of 
lestoiatiye heaiing suigeiy on the mnei eai. 

6 The leciuitnient phenomenon indicates a gioss lesion in 
the end -01 gan of healing, ^Mth \%hich there is geneially speak¬ 
ing a deciease in speech intelligibility The piesence oi 
absence of the loudness reciuitment phenomenon, theiefoie, 
should be of some yalue in detei mining the probable useful¬ 
ness of a healing aid 

7 Pei sons ^s'lth conductiye deafness due to alteiations in 
the middle eai mechanism do not exhibit the loudness leciuit- 
ment phenomenon 

S The absence of the loudness leciuitment phenomenon in 
the piesence of a peiceptiye deafness is generally indicati\e 
of a letiocochleai localization of the lesion The topogiaphic 
diagnostic significance of the loudness leciuitment phenome¬ 
non should not be oyei estimated, and othei im estigations 
should not be neglected hoiye\ei, the loudness leciuitment 
phenomenon and the diffeience limen test appeal, fiom an¬ 
atomical, pathological, physiological and clinical points of 
yle^y, to be yalid and reliable They ha\e giyen the profession 
a means of differentiating cochleai fiom letiocochleai lesions 
m peiceptiye hearing losses, whethei due to injury infection 
01 degenerations, and, as such, ha\e added infinitely to oiii 
neuio-otological aimamentaiium 
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PENICILLIN RESISTANT GROUP-A STREPTOCOCCI 
IN NOSE AND THROAT INFECTIONS 

Merrill Lineback, IM D , 

College Paik, Ga 

In a lecent discussion of antibiotic piophjlaxis the state¬ 
ment was made “ that thus fai penicillin lesistant stiains 
of Gioup-A hemoljtic stieptococci ha\e not been encoun- 
teied This is with lefeience to the human equation An 
indication that all is not \\ell with penicillin fiom the ex- 
peiimental standpoint is to be found in an aiticle by Eagle,- 
who suggests that a delay in its use foi treatment, oi a le- 
fiactoiy plij’^siological state of the host, may be the leason 
foi the paradoxical treatment failuies Mith penicillin in Beta- 
hemolj’tic streptococcal infections in mice 

The purpose of this report is to piesent personal experiences 
with 22 cases of Group-A streptococcal infections seen in 
adults and gleaned over the past five years, which Mere found 
to he lesistant to penicillin, 15 completely so, and seven of 
varying degrees of sensitivity The Beta-hemolji;ic strepto¬ 
coccus was isolated in 17 cases, and the Gamma streptococcus 
or viiidans in five (see Charts) All bacteriological work 
was done in the laboratory of the Georgia Baptist Hospital, 
Atlanta, Ga, and in each case grouping and typing according 
to the method of Lancefield was peifonned The Beta- 
hemolji;ic streptococci were all Group-A, Type 4, and all were 
producers of hyaluronidase Sensitivity testing was done 
both with the disc and serial dilution m vitio techniques In¬ 
terpretation of these studies in terms of living response and 
reaction may be fraught with hazard, but in general clinical 
effectiveness correlates well with the sensitivity tests 

The dangers of mishandling antibiotic therapy are still 
not realized by the majority of practitioners, as an increasing 
volume of literature on reactions, and even death, witnesses 
The blithe assumption that “There is no evidence that 

Editors Note This manuscript recei\ed in The Ijar\ngoscope Office and 
accepted for publication Ma^ 15 1*»5S 
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PENICILLIN RESISTANT GROUP-A STREPTOCOCCI 
IN NOSE AND THROAT INFECTIONS 

Merrill Lineback, M D , 

College Paik, Ga 

In a lecent discussion of antibiotic piophylaxis the state¬ 
ment was made “ that thus fai penicillin lesistant stiains 
of Gioup-A hemolytic stieptococci have not been encoun- 
teied”^ This is with lefeience to the human equation An 
indication that all is not well with penicillin fiom the ex¬ 
pel iniental standpoint is to be found in an aiticle by Eagle," 
who suggests that a delay m its use foi tieatment, oi a le- 
fiactoiy plij-^siological state of the host, may be the leason 
foi the paiadoxical tieatment failuies nith penicillin in Beta- 
hemolji;ic stieptococcal infections in mice 

The puipose of this lepoit is to piesent peisonal expeiiences 
with 22 cases of Gioup-A stieptococcal infections seen in 
adults and gleaned ovei the past five yeais, which weie found 
to be lesistant to penicillin, 15 completely so, and seven of 
vaijnng degiees of sensitivity The Beta-hemolytic stiepto- 
coccus was isolated in 17 cases, and the Gamma stieptococcus 
01 viiidans in five (see Chaits) All bacteiiological woik 
was done m the laboiatoiy of the Geoigia Baptist Hospital, 
Atlanta, Ga , and in each case giouping and typing accoiding 
to the method of Lancefield was peifoimed The Beta- 
hemoljd;ic stieptococci weie all Gioup-A, Type 4, and all weie 
pioduceis of hyaluionidase Sensitivity testing was done 
both with the disc and seiial dilution m vitio techniques In¬ 
tel pi etation of these studies in teinis of living i espouse and 
reaction may be fi aught with liazaid, but in geneial clinical 
effectiveness con elates well with the sensitivity tests 

The dangeis of mishandling antibiotic tlieiapy aie still 
not lealized by the maaoiity of piactitioneis, as an incieasing 
volume of liteiatuie on leactions, and even death, witnesses 
The blithe assumption that “Theie is no evidence that 

Editors Note This manuscript received in The Lar^ ngroscope Office and 
accepted for publication Max 15 195S 
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4 Is the miciobial agent sensitue to the antibiotic being 
employed, and does it leadily acqiiiie lesistance to the diiig*^ 

5 Is dual theiapy needed oi can it be haimfiiP” 


DISCUSSION 

Each of the 22 patients had pieviouslv leceived penicillin 
eithei 01 ally oi by the intia-miisciilai lOiite, some had le- 
ceived it on occasion ti\o oi thiee jeais in succession foi 
till oat 01 nasal infection Each was a tieatment failuie, in 
that foi two 01 thiee weeks piioi to examination and studv 
they had leceiied fiom their local phvsiciaii two oi nioie 
"shots” of penicillin without effect The complaints langed 
fiom a constant, unabating sole thioat oi nasopliaivngitis, 
usually attended with mild fevei and tempeiatuie ele\ation, 
to obvious piostiation, dvspnea, dyshagia and odinphagia 
Only the most unusual case of the senes will be given in detail 
heie This one was lesolved easily by a combination of pie- 
cise bacteiiological technique and seiendipitv 

CASE REPORT 

Mrs H a 33\eaiolcl house^\lfe had lecenert fiom liei plnsician m 
the tt\o \ears puor to this stud\ a senes of penicillin injections foi a 
set ere sore throat, associated with muked lepional 1\ nipliadenopatht 
Each time her disease had lapidlt abated No bacteriologic studies had 
been done Two dats piior to studt she had leceued a “shot” of peni 
cillin which had no effect on hei thioat Examination of oi-ophartnx le- 
tealed a gra'ish white mucous membrane and a noinial lai\n\ Naso 
phaitnx was unobstructed A laige thumb sized mass was obtious in 
the left side of her neck just aiitenoi to the stei nonnstoid muscle This 
gland was slightlt tender and tei\ film to the touch She admitted 
that the node was less tendei aftei the penicillin injection but she now 
complained of d\sphagia and inabilit' to swallow soft foods W’^atei and 
othei liquids weie all she could handle Tempeiatuie b\ mouth was 
100 degiees P 

Because of hei appiehension about the difficult! in swallowing she 
tvas admitted foi obsenation and a cultiue was taken During the night 
she experienced an episode of d\spnea and c\anosis of short inter!al 
The next morning laringeal examination leiealed a marked ledness 
to the oiopharmx and a peaili whiteness to the laiinx which was ob 
scured bi a round ping pong ball sized mass appaientU aiising fiom the 
left antenoid A quick check with the laboratoii leiealed that the 
prei lous dai's cultui e w as negatii e The throat w as i ecultui ed imniedi 
ateli and planted diiect into media at the bedside An emeigenci 
tiacheotomi was considered but a tiial of ACTH and Cortisone was 
attempted A Levin tube was inserted for feeding she being unable to 
swallow liquids without seieie pain Since penicillin had pioied in 
effectne and not knowing which antibiotic would pieiail ceitainl' 
nothing b\ mouth oi tube, it was decided to giie hei 2 gianis of dihidio 
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penicillin lesistance is of much impoitance in the tieatment 
of Beta-hemolytic stieptococcal oi ceitain othei infections,”^ 
is no longei tenable Othei authois’' note “No instances of 
development of lesistance by Gioup-A hemolytic stieptococci 
have been lepoited in the liteiatuie, noi did we encountei 
any when using monthlj’- couises ovei a peiiod of five yeais” 


CHART I 


Lancefield 

Gioup-A 


>> 

o 

ei 


>> 

s 


oE 

U O 

P O' 


Beta heraolj tic stieptococcus 
(17 cases) 

Streptococcus Mudans 
(o cases) 

8 3 3 

4—1 

1 

1 1 

Resistance to Penicillin in 

CHART II 

vitio Testing Using 0 5 Units as 

Standaid 

Lancefield Gioup-A 

2X 

3X 

4X 5X 

7 Cases 

2 

3 

1 


The common piactice of giving penicillin “shots” foi a “cold” 
IS mentioned heie only to be condemned 

Mangiaiiacine,= in an excellent aiticle, emphasized the mi- 
poitance, in fact necessity, of accuiate bacteiiological woik 
with sensitivity testing befoie the use of any antibiotic 
Woodwaid” states that “Befoie blindly administeiing sn 
antibiotic, the physician should weigh all eventualities and be 
piepaied to answei seveial questions 

1 Is an antibiotic leally needed’ 

2 IVhat IS the piopei diug and how long should it be con¬ 
tinued’ 

3 Is the admmistiation going to affect in any way the 
ultimate immune status of the patient’ 
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SUMM \R\ 

In view of the fact that it is a commonlv held opinion that 
the Gioup-A stieptococci aie almost ah\ays lesponsive to 
penicillin theiapy, these 22 cases m which penicillin ^\as of 
no \alue at all should make the piactitionei “fall back and 
legxoup” his pievious conceptions legarding its use, particu- 
laily in lespiiatoiv infections 

The Beta-hemoMic streptococcus was encounteied in 17 
cases Tetiacychne was the diug of choice in eight, chloiani- 
phenicol and erj'thiomycin each thiee, sti eptomycin, dihydro- 
stieptomycin, and ov^Tetiacvcline one each The stiepto- 
coccus Auridans was found in five cases, tetiacychne was the 
choice drug in foui, eij'thiomycin in one Theie weie se\en 
cases of Group-A stieptococcal infections in which penicillin 
was weaklv effective, i e , it required two, thiee, foui oi fne 
times the nonnal concentration to kill the offending organism 

It cannot be emphasized often enough that, in the manage¬ 
ment of any infection, before administering an antimicrobial 
agent, a smear from the invohed region, culture and sensi- 
tivitj’ testing should be done, and then only should the most 
effective drug be used 

Before giAing any drug the practitioner should leview the 
five precepts of Woodward outlined abo\e 
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stleptom^cm I N empiiicalL In foui hours d^sphagla ^vas less and she 
was moi e conifoi table No ti acheotomj was needed 


Eighteen houis aftei the second cultuie was planted tlie 
found to be Beta hemoh tic sti eptococcus, and the only antibiotic wu cii 
was effectue at all was dilndiostieptomjcin She was continued on im 
diug foi thiee daws, as w'ell as on Coitisone for the If 
Local heat m the foim of the laige wet pack In diocollatoi to the leu 
side of the neck was used in addition, and in foui days she was 
of discomtoit The mass in the neck was pea sized and the 
letuined to its noimal configuiation at the time of dischaige tiom 
hospital 


In each instance the only comment that can be made is that 
pi 101 to bactei lologic studies the patient had been in discom- 
foit so that the noimal peifoimance of job, oi housewoih, 
was impaiied, and that at the conclusion of specific antibiotic 
theiapy each had letuined to a state of what to them was 
consideied noimal health and no discomfoit was piesent 


A distinction should be made between the development o 
lesistance by the stieptococcus duiing the couise of treatment 
with penicillin, and the infestation of the human economy 
with an oiganism that was lesistant to penicillin fiom the 
outset 


In the opinion of the wiitei it is the lattei aspect of the 
penicillin pioblem that is moie important It behooves the 
physician fust to lealize that such a state of affairs exists; 
second, since penicillin leactions are being reported more and 
more frequently, that he should culture and have sensitivity 
tests beforehand, and only then give the most effective anti- 
miciobial agent as shoivn both by the disc and ^n vitio seiial 
dilution techniques, thii d, that penicillin is the most common 
offendei in causing thrush or moniliasis of the mouth and 
tongue, and theiefoie, should be used with caution, “covei- 
ing" it with laige doses of B-complex and mycostatin tablets, 
or suspension, oi both concurrently Gentian violet may often 
have to be used to contiol this complication In the authoi’s 
routine daily office practice oial moniliasis is seen in ovei 
50 pel cent of patients This vanes from groups of white 
patches on the buccal mucous membrane and palates, to the 
yellowish brown to black hairy tongue In most instances 
each patient had received from another physician one or more 
“shots” of penicillin only to be made worse, with specific 
lefeience to the throat 
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using the aiteiial blood piessiue fioni muttons, ^\hlch illus- 
tiates medical piogiess m anothei field since that time 

The entne pioceduie of total laiyngectomv took Di Bill- 
loth one horn and 45 minutes 

The patient a 3G^eal-old teacliei with a tumor below the true ^oc^l 
cords was Iirst treated with multiple cauterizations and biopsies (mlcm^ 
scopic report epithelial caicinoma of the Iann\) On Noiember 21 18<o 
(aftei a preliminan tiacheotom\ ), Dr Billroth performed a lai\nRotis 
suie and removed the tumor with scissors and sharp curette The main 
tumor was situated on the left side so the surpeon was able to preserve the 
right vocal cord, the wound edges were approviniated with tape On 
the second postoperative dav the patient began to have septic tempera 
tuies and infection developed in the wound, which vvas tieated with a 
preparation containing silvei nitrate on the seventh postoperative dav 
the patient was up and about and two da\s latei a high degree of 
dvspnea developed The wound was reopened and examination revealed 
that the growth had recuiied 

In an attempt to curette the larvnx Di Billioth reopened the wound 
but discovered that the malignant giowth had invaded the cartilage The 
patient was awakened informed of the necessitv to remove the larvnx 
and again anesthetized The technique consisted nmnlv in dull dissection 
of the larvnx on both sides while the assistant exerted a pull on the 
larvnx The tiachea was divided just below the ciicoid the larvnx was 
pulled forward and up and dissected from the anterior wall of the 
esophagus the thvrolivoid membrane vvas divided last The anesthesia 
vvas not sufficient and the opeiative procedure was frequentlv mtei 
lupted bv sfiong coughing spells duiing which blood in lathei large 
amounts was expelled from the trachea The bleeding was controlled bv 
pressuie with large sponges 

The growth must have been quite laige since aftei examining the 
specimen. Dr Billroth decided to lemove most of the epiglottis and the 
first two tracheal lings The tiacheal stoma was fixed to the skin with 
one suture on each side and the opening into the phaivnx vvas made 
smaller bv applvmg three sutures Four hours later duiing a bout 
of coughing, a profuse hemorihage developed from the left superioi 
laivngeal arteiv which requiied a ligatuie Di Gussenbaueii remaiked 
about the laige amounts of coagulated blood which the patient had 
coughed up without having had great signs of d'spnea Tliiee davs after 
the operation the sutures and the ligatuies weie removed The wound 
represented a gioove with the tiacheal stoma in the lowei end and the 
opening into the pharvnx on the upper end 

Fortunatelv the patient escaped all secondarv complications such as 
shock, aspiration pneumonia mediastinitis sepsis meningitis, tetanus 
and large abscess The pharvngeal fistula began to close earlv, and the 
patient was staited on a soft diet on the eighth postopei ativ e dav , the 
gastric feeding tube was removed on the eighteenth dav The patient 
was dismissed on Maich 2, 1874, aftei he had learned how to use the 
artificial laivnx. designed bv Dr Gussenbauei (see Fig 1) Unfortumtelv, 
a recui rence of the lesion with metastatic nodes dev eloped and the 
patient died appi oximatelv one vear after the operation 

The second lecoided total laiyngectomv foi caicinoma of 
the laiynx vvas peifotmed in Aptil, 1874, bv Di Heme^ of 
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Long befoie the discoveiy of blood gioups, without knowl¬ 
edge about electiolytes, without the intiavenous use of fluids, 
and befoie antibiotics and othei modem diugs, gieat sui- 
geons pel foi med opei ations which still belong among the most 
difficult, as well as majoi opeiations Almost a centuiy has 
passed since the fust successful laiyngectomy was peifoimed, 
and today, 85 yeais aftei peifoimance of the fust lecoided 
total laiyngectomy on a patient by Di Billioth,' a leview of 
his lesults, technique, and of some of the expeiience of this 
fathei pioneei suigeon should be of some histoiical inteiest 


Befoie this opeiation took place, Di Czeiny= had pei- 
foimed expeiimental laiyngectomies on dogs, he also had 
constiucted a T-shaped tube which he placed in the wound 
to seive as an “aitificial voice box” In 1829 Di AlbeisMe- 
coided the successful extiipation of the laiynx of a dog which 
lived foi nine days Dis von Langenbeck=> (1854), Kobeile' 
(1856) and Huetei^ discussed and pioposed the laiyngectomy, 
but it was not befoie Decembei 31, 1873, that Di Billioth 
peifoimed the fust laiyngectomy on a human being The 
detailed desciiption was piesented by Di Billioth’s assistant, 
Di C Gussenbaueito the Thud Congiess of the Geiman 
Suigical Society on Apiil 11, 1874 It is inteiesting to find 
also that on the day befoie this piesentation to the Thud 
Congiess, Di Kustei'* piesented to the same congiess *'a 
newel method of blood tiansfusion fiom animals to humans, 
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The fust successful laryngectomy A\uth many jeais of siu- 
vi\al was peifoimed on a 24-yeai-old man m 1875 m Italy 
by Dr Bottini" The lesion Avas a mixed loimd and spindle cell 
saicoma The patient lost a laige amount of blood and 
eiysipelas developed, but he survived, and for jeais he Avas 
able to continue his aa ork as a mail can lei in a mountainous 
legion 

Notable adi'ance in the technique of total laijTigectomy A\as 
lepoited by Dr a on Langenbeck.' On July 28, 1875, he pie- 
sented an unusual specimen duimg the meeting of the Medical 
Societj* in Beilin It included the entne lai-jTix Antli epi¬ 
glottis, hyoid, a thud of the tongue, the anteiior and lateial 
portion of the pharj-nx, a portion of the esophagus, both 
submaxillarj' glands and lAunphatic tissue fiom the submaxil- 
laiy tiiangle A 57-yeai-oId man with caicinoma of the 
laiynx had undergone tiacheotomy but lefused to haAe a 
laryngectomy He returned seven months after the opeiation, 
and on July 21 AA’as opeiated on by Di a on Langenbeck Tlie 
incision Avas T-shaped The dissection was perfoimed from 
above, so that the trachea Avas seveied last The time in- 
A'olA'ed was a little moie than tAA'o houis It is lecoided that 
the opeiation Avas done as exactly as an anatomic dissection, 
and in spite of the extensive region mAol\’ed, the blood loss 
was unusualh' small, because each A'essel Avas ligated piioi to 
being cut FoidA'-one hgatuies Aveie made, including both ex¬ 
ternal caiotid arteiies, lingual, facial, supeiioi thjuoids, etc 
The patient sui*AnA'ed foi four months but died on NoA'ember 
23,1875, of collapse dm mg an attempt to lemoA’e the metastat- 
ically inA'olA'ed glands of the left side of the neck This opei a- 
tion of Di A'on Langenbeck could be consideied the foie- 
lunnei of the combined wide-field lai mgectomy and neck 
dissection 

It would be too much to list each laiA-ngectoniA' in the fol- 
loAnng yeais, but mention of one is worth Avhile Again it 
was Di Billioth who, in July, 1878, peifoimed the suigical 
lemoA'al of half of the larynx He Avas piobably the first to 
do a hemilaiATigectomy, oi paiiiial laiATigectomy In this 
patient only the left side of the larjiix was lenioA'ed 
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Fig 1 A—Gussenbaiiei s ‘aitificnl -rtith a metal membianc 

B—A modification bj Foulis (Adopted from M Schtiller 1880 ) 


Plague The patient suivived foi six months, in June of the 
same yeai Di Maas'' of Bieslau peifoimed the thud laiyR' 
gectomy Pneumonia developed, and the patient died two 
weelvS aftei opeiation Di Schmidt' of Fiankfuit peifoimed 
the fouith laiyngectomy on August 12, 1874, but the 56-yeai- 
old patient suivived only four daj^s and died of collapse Di 
Billioth peifoimed his second total laiyngectomy combined 
with lemoval of a small goitei on Novembei 11, 1874, on a 
54 -yeai-old man The patient snffeied pieopeiatively of 
bionchitis and died of bionchopneumonia on the fouith day 
aftei opeiation 
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midline, the lai.Mix vas isolated mainly bj blunt dissection 
aided by a stioiig pull on the lai\nx aiiteiioilv, oi to the 
opposite side of the dissection The sepaiation vas staited 
mostly fiom abo\e and earned thiough the plane of sepaia¬ 
tion fioni the anteiioi esophageal nail, the tiachea was then 
cut posteiioilv This is not exactly the technique used bv 
Di Billioth, and many modifications soon de\ eloped 

The piinciple of the postopeiatne tieatment in those eailv 
days was to leave the wound wide open The wound w’as 
packed wnth sponges soaked in caibol solution to soak up 
the sain a and the wound secietions The outei diessiiig 
pioduced countei piessiiie to eliminate dead space The 
tiachea was anchoied to the skin with a few silk sutuies, and 
the tiacheal cannula w'as inseited The diessings weie 
changed daily, and the wound was iiiigated with caibol 
solution 

The oial cavity w^as washed out sexeial times daih with 
disinfectant solutions, and the patient w'as fed by a gastiic 
tube A steam kettle eyapoiating tuipentine oil with caibolic 
acid and glyceime w'as placed in the loom In those days it 
W'as a common pioceduie to intioduce an aitificial laijnx 
into the w'ound in the eaily postopeiative peiiod 

ARTIFICIAL LARY'NGES 

The eaily aitificial laiynges weie of vaiious design, but 
most of them incoipointed a vibiating membiane in the coiiise 
of a tube connecting the tiacheal stoma wutli the phaijTigeal 
stoma The membianes W'eie of ivoiy, hoin, silvei, coppei, 
or haid lubbei, but all had the disadvantage of soon being 
coveied wntli thick mucus and all piesented an obstacle to 
bieathmg and talking Saliva and food pai tides easily en- 
teied the tiachea piodiicing violent coughing spells Di 
Billioth placed the aitificial laiynx in his fust patient on 
the tw'enty-f 11 st day aftei opeiation, Di Maas placed his 
on the eleventh day, Dis Heme and Czeiny on the ninth 
and Dr Schmidt® immediately aftei lemoval of the lal^^lx 
Geneially, how'evei, a peiiod of tw'O w'eeks w'as adopted as 
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TECHNIQUE 

In the fust ten 5 '^eais aftei Di Billioth’s successful laiyn- 
gectomy, the advantage of a piehmmaiy tiacheotomy (pei- 
foimed, if possible within a few weeks to months befoie the 
main opeiation) was soon lecognized The Tiendelenbuig 
position, the Tiendelenbuig cuffed tiacheotomy tube (see 



Fig 2), and the use of cauteiy on bleeding points weie soon 
lecognized as gieat technical aids The incisions in the fust 
thiee 01 foul opeiations weie mid-longitudinal, but Di von 
Langenbeck extended his incision lateially to the medial 
boidei of each steinocleido muscle and pioduced a T-shaped 
incision Aftei penetiation thiough the muscle layei in the 
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POST GRADUATE COURSES AT TEMPLE UNIVERSITY 
SCHOOL OF MEDICINE AND HOSPITAL 

A Postgiaduate Couise in Bionchoesophagology, Febiuaij' 
16th to 27th, 1959, and a Postgiaduate Couise in Laiyngology 
and Laiyngeal Suigeiy, Apiil 13th to 24th, 1959, ivill be given 
by Temple Univeisity School of Medicine 

These couises aie to be given m the Depaitment of Laiyn- 
gology and Bioncho-Esophagologj’-, Temple Univeisity Medical 
Centei, undei the diiection of Dis Chevaliei L Jackson and 
Chailes M Noiiis 

The tuition fee foi each couise is $250 00 Application 
blanks and fuither infoimation concerning dates of subsequent 
couises may be obtained by wiiting to Jackson-Reseaich, 
Laboiatoiy 604, Temple Univeisity Medical School, 3400 N 
Bioad Stieet, Philadelphia 40, Pa 
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the most suitable time, and soon it was made evident that 
speech was possible without an aitificial laiynx 

The puipose of this aiticle is to desciibe the fust steps 
aken towaid the well-developed technique of total laiyngec 
omy as used today In the eaily days, total laiyngectomy 
was consideied to be an exceedingly dangerous opeiation 
e ween 1881 and 1888, Di Sendziek® collected data of 110 
total laiyngectomies, and between 1888 and 1894 only 47 It 
should be mentioned biiefly that with the publication of Di 
^ communication on a new kind of iays“ in 1898, and 
Hit ^ of ladioactive substance by his assistant 

1 ana Sklodowska (latei Madame Cuiie), the suigical 
lea ment of malignant involvement of the laiynx was soon 
Moiean ^oie fiequently leplaced by ladiation theiapy The 
ig ei la e of complications and the high moitality late due 
0 suigical tieatment stiengthened the hand of the ladiologist 
n levelse fio trend towaid incieasing suigical inteivention 
in CQi cmoniei of tlio Isiyiix 


^avoi of surgical intei- 
nfW Jackson,*® Lewis,*® Thomson,** New*”- and 

oaf suigeons were conspicuous by then ab- 

last 20 vi , advancement m medicine of the 

arrpotpri ns f ° ^ laiyngectomy became Widely 

of the laiynx ^ Pioceduie in the tieatment foi cancei 
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appieciation foi things ^^hlmslcal by then veiy quamtness 
One could appeal to the noblei instincts b^ a lengtln discus¬ 
sion of hou such a study might pi o\e intellectually bioadening, 
stimulate new inteiests, fill cultuial gaps and help buinish off 
any lemainmg lagged buis of knowledge concerning ones 
chosen field of study One could choose the easy load by 
simply calling it a hobby and thinking of it as fun 

Woids, both conveisational and scientific, take then oiigin 




fiom many souices The exact souice may be unknoun oi at 
best contioveisial Some come down to us, moie oi less intact, 
fiom the mouths of the ancients Theie aie those which aie 
misnomeis and otheis ^^hlch have giadually evolved by being 
passed fiom one lacial oi cultuial stock to anotliei, while 
many of oui woids weie, and still aie being, “coined” bj’’ 
piesent day scholais 

Sanskiit, the ancient Aiyan language of the Hindus of 
India, IS of special mteiest to students of philologj’’ It le- 
tains many of the chaiacteiistics of the paient Indo-Em opeaii 
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Gene V Williams, M D , 
Kansas City, Kans 


The physician is fiequently confionted with the question, 
“Why do doctois use such big woids and what do they mean’" 
The leaction of the doctoi to this usually abiiipt and often 
petulant quei y may vai y fx om ai i ogant intellectual impatience 
to shoe-scuffing self-modesty Occasionally he finds himself 
hopelessly coineied and is foiced to admit honestly, at least 
to himself, that he just does not know what a paiticulai 
woid means As a case in point he undoubtedly knows what 
the thyioid gland is and what it does, he could quite piobably 
desciibe the oigan ad nauseum What he may oi may not 
know is that the woid thyioid is deiived from a Gieek woid 
which applied to a paiticulai type of shield This long shield 
which had a deep notch at the top foi the chin wms earned 
exclusively by the Minoan foot soldieis of ancient Ciete, and 
its singulai shape suggested to Galen the name foi the cai* 
tilage in the neck The gland takes its name in tuin fiom 
that of the caitilage (see Fig 1) 

Upon healing such a tale as this the busy clinician will 
piobably countei with something to the effect that he knows 
peifectly well the anatomy and physiology of the stiuctuie m 
question He may fuithei declaie that it is not only un- 
necessaiy foi him to cluttei his mind with such tiivia, but 
also that he just plain doesii^t give a hoot what woid the 
Gieeks had foi it One must admit he has a point, howevei, 
the ti ue meaning and dei ivation of the woi ds commonlv 
employed in medical ciicles can be veiy inteiesting 

These woids aie often desciiptive, thus facilitating the 
conjIllation of a mental image of the anatomical pait They 
may be of histoiical iiiteiest oi simply tickle one's sense of 


*Fiom the Department of Oto, liinoHi Mig-oiogj of the TTni^er>jlti of 
Ivansas School of Medicine '^he UnUer‘iin 

Editoi I ^ote This nnnusciipt locoiied in The __ end 

accepted foi pviblication Sept 30 195S "Boscope Office an 
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the Sixteenth Centuiy The pi ocedui e was called a “Bi oiichot- 
omy” until 1718 A\hen Heistei intioduced the teim “Tiache- 
otomy ” 

The woid bionchiis is said to be deii\ed fiom the Gieek 
■woid meaning to “pom oi moisten ” This is the lesult of an 
ancient belief that solid foods weie earned to the stomach a la 
the esophagus and liquids by ay of the bi onchi 

Paiotid simply means “beside the eai” and lefeis to the 
paiotid gland The function of this gland \vas fust demon- 
stiated by Stensen in 1662 

Isthmus, though Latin, is fiom the Gieek woid meaning a 
nariow passage oi opening, and also lefeis to a neck of land 
sepal atmg two bodies of watei 

The earliest souice of the woid “PharjTix” is uncertain, 
but opinion allies it to the Gieek woid meaning “Gully or 
lavine” Galen defined the phaijTix as the common opening 
of the gullet and i\indpipe The woid fust appealed in 
English medical teminologj' in 1693 

The deiivation of “Palate” is also questionable It may be 
associated with pasceie, “to feed,” or, because the palate is 
suirounded by teeth, to paleie, “to hedge in ” Sheets says 
the loot IS uncertain, but Campbell believes it lefeis to Pala¬ 
tine Hill in Rome In his opinion, the hill takes its name 
fiom balatans, “bleating,” because of the bleating flocks that 
glazed theie in antiquitj* Most authoiities feel that it is 
much less complicated and that Palatine is deiived fiom 
palatium, “a palace ” Befoie Fallopius diffei entiated between 
the haid and soft palates, they weie jointly lefeiied to as the 
“diaphiagm oils ” 

Helix means a spiial, twisted, oi coiled stiuctuie, and was 
used by Theophiastus some twenty-thiee Centuries ago in 
lefeiiing to the tendiils of Mnes Aiistotle employed the 
void when desciibmg convolutions of the snailshell and loops 
of intestines (see Fig 2) 

The hyoid, “U-shaped,” bone was fust named and desciibed 
by Herophilus, a Gieek physician boin in Alexandiia in 344 
B C (see Fig 3) 
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language Antium, the Latin Avoid foi cave oi cavity, is 
fiom a Gieek Avoid A\diicli AA’^as in turn' dexived fiom an eailiei 
Sanskiit AA^oid meaning “Avithin ” The maxillaiy and fiontal 
sinuses AA^eie noted and lecoided by Leonaido da Vinci Cas- 
seiius, duiing the lattei half of the Sixteenth Centuiy, le- 
feiied to the “Antium Maxillae” The maxillaiy sinus Avas 
latei called the “Antium of Highmoie” aftei the Seventeenth 
Centuiy English natuialist Genu, the Latin AA^oid foi knee, 
IS 1 elated to the Gieek “gony ” Both AA’’ords aie piobably de- 
iived fiom the Sanskiit Avoid “Janu ” The geniculate body, 
being located on the facial nei ve AAdiei e it makes a “knee-like” 
bend in the facial canal thus becomes a moie meaningful teim 

The Avoid “nose” is of unceitain oiigin, but aiises fiom a 
loot common to many languages The Sanskiit Avoid, nasa, 
the Latin, nasus, the Anglo Saxon, nosu, the German, nase, 
the Italian, naso, and the Fiench nez aie but a feAV examples 

The ancient Gieeks had many Avoids foi many things 
Caiotid IS deiived fiom the Gieek AA'oid meaning to “thiottle 
01 stupefy” Duiing the Fust Centuiy of the Chiistian eia, 
Rufus of Ephesus lefeiied to the ancients’ aAvaieness of 

sleep ’ lesulting fiom piessuie being applied to the vessels 
of the neck Refeiiing to a blood vessel as an “Aiteiy” stems 
fiom the ancient notion that these vessels contain an The 
blame foi this misconception is usually laid at the feet of 
Piaxagoias, but one should not be too haish in his judgment 
of the pool felloAA’", because Eiasistiatus agieed AVith him 
seems that Heiophilus kneAv the vessels contained blood, but 
even AVith Galen supporting him the idea of an in the aiteiies 
peisisted foi a long time 

Since, to the ancients minds, the Avindpipe Aims “also” 
an-containing tube, it Avas called the “Arteiia Tiachea,” oi 
lough aiteiy Veiy eaily m the Sixteenth Centuiy, the Avoid 

Aiteiia AA^as diopped, and the AA^indpipe w^as lefeiicd to 
simply as the ti achea Making an opening m the ti achea 
was fust advocated by the folloAA^eis of Aesculapius, and may 
have been peifoimed by Paul of Aegma and Antyllus, hoAV- 
evei, the fust lecoided instance of a successful peifoimance 
of this opeiation Avas by Biasovolus duimg the fust half of 
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We have woids which aie the lesult of “slips of the pen,” 
foi example, the woid laciimal is a Latin woid meaning 
“teai ” It IS piobably a misnomei due to an ancient scribe’s 
eiioi in copying “lakij” fox “dak\y,” the Gieek woid foi 
teal In suppoit of this “caieless sciibe theoiy” some scholais 
state that theie is an oldei foim of the Latin void spelled 
d-a-c-i-i-m-a The teim “laciimalis,” fust appealed in the 
English language some time befoie 1400 

Theie exists a lathei lengthy list of voids, commonly 
employed in the piactice of medicine, vhicli one might lefei 



Fip 4 


to as “Galemsms ” Claudius Galen, often called the “Piince 
of Physicians,” though moie often lefeiied to as just plain 
"Galen,” was boin in 130 AD at Peigamos His fathei, 
Nikon, was an Asiatic Gieek, and it is said that little Claudius 
inheiited his mothei’s iiiitable tempei Galen lemoved to 
and settled in Rome vdien 30 yeais of age, and he became a 
famous physician as well as a piolific wiitei His woids 
iveie concerned, foi the most pait, vuth his own obsei rations 
and expel imentations, but he also found time to vuite a 
summaiy of the anatomical knowledge of his day He died a 
septuagenaiian m Sicily but lemamed influential fiom the 
giave Foi 1,400 yeais he continued as the leading medical 
authoiity of the Chiistian world Such anatomical stiuctuies 
as the ethmoid, “sieve-like,” and sphenoid, “ivedge-shaped,” 
bones, as well as the pteiygoid, “vung-like,” and mastoid. 
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Fig- 2 



0n6 Julius Pollux, an obscine Gieek authoi who livod fioni 
134 to 192 A D , bequGathed his "Onomasticon,” oi “Vocabu- 
laif' to posteiity One section of this woik conceins itself 
with mediC3^1 teiminolog'y The voccibulaiy was lepiinted i^i 
1502 and became an impoitant souice of woids foi those 
tianslatois who busied themselves by leplacin^ Aiabic with 
Gieek and Latin woids Such woids as ciicoid (see Fis^ 4)) 
meaning “iing-shaped” and tiagus, meaning “goat/’ so named 
because of the haiiy natuie of the skin in this aiea, weie 
intioduced by Julius Pollux 
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Theie aie mam desciiptixe woids in Latin Lingua, \\hich 
means tongue, is said to be imitatne of the sound pioduced 
by licking with the tongue Anothei desciiptixe Latin ^soid 
is vomei, which means “ploughshaie ” The woid is supposed¬ 
ly deiived fiom vomeie, “to \omit,” because the plough 
“thiows up” the newly bioken soil to the side The lesem- 
blance of the bone of the nasal septum to a plough-shaie is 
obvious (see Fig 5) Piiifoim means “peai-shaped ” Uvula, 
meaning “little giape,” is a teim which was not used by the 



ris 


o 


ancients This dangling mid-line stiuctuie was called the 
'pillar” by the Gieeks and “columella” by the Romans Guy 
de Chauhac, a Fiench suigeon, who practiced in Avignon 
duiing the fust half of the Fourteenth Centuiy, intioduced 
the term “uvula ” Fienulum is the diminutive of fiaenum 
meaning “biidle” Bulla means bubble oi ball Cius, wdiich 
lefeis to the shin oi leg, is applied to any leg-like stiuctuie 
(see Fig 6) 

The Anglo-Saxons have given us such words as eai, fiom 
eaie, nose, fiom nosu, and nostiil, fiom nosetlijul Tongue 
IS fiom an eailiei Teutonic loot, tonga oi tunga 
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“bieast-like,” piocesses weie fust desciibed and named bv 
Galen He obseived that, in ceitain animals, the appeaiance 
foimed by two small caitilages in the laiynx, when coveied 
by mucous membiane, was not unlike that of the mouth of a 
pitchei, theiefoie, the teim aiytenoid, meaning “pitchei- 
hke,” was applied to the caitilages Galen fust used the 
woid glottis, the Attic foim of the Gieek woid meaning 
“tongue," but also the name of the leed on a wood-wind 
instiument, as m the modem sense, meaning the mouth of the 
windpipe 

Hot on the heels of the Gieeks tiamped the Romans Much 
of oui medical vocabulaiy is Latin in oiigin The etymologi 
of malai, meaning “cheek,” is unceitain Association with 
malum, an apple, has been suggested The teim is also 
said to be a contiaction of maxilla Anothei woid of debatable 
etymology is ala It is suggested that it may be a conti action 
of axilla, as mala is peihaps a conti action of maxilla It 
intei preted as meaning “wing” oi any side compaitment 
Oui woid tonsil is derived fiom the Latin tonsilla, meaning a 
“mooiing stake” oi any shaip-pointed pole stuck in the 
giound Removal of the tonsils was desciibed in the Fust 
Centuiy by Celsus, Avho advocated enucleation wuth the fingei 
“Tonsillectomy” is a hybiid Gieco-Roman teim Since the 
tonsil was once known as the “almond of the thioat,” puie 
Gieek might be amygdalectomy oi “lemoval of the almond” 
Sinus IS Latin foi anything hollowed out oi curved, and is 
thus used for vaiious uni elated stiuctuies Mucus is a Latin 
woid fiom the Gieek Avoid meaning “shme ” Meatus, mean¬ 
ing a passage or channel, takes its oiigin fiom meare, “to go” 
01 “to pass” Fiom the Latin woid tempus, meaning time, 
comes the English vmrd temple Both piobably oiiginate 
fiom the Gieek woid meaning "to cut ” The temple was con- 
sideied as a fatal and vulneiable spot wheieupon a blov^ 
might well “cut off” one’s life The often-obsei ved phenome¬ 
non of hail beginning to turn giay in this aiea emphasized 
the lelationship of the aiea to fleeting tempus, oi time Jugu- 
lai IS fiom jugulum, the Latin AAmid foi thioat Jugulum is, 
in turn, dell ved fiom lugum, oi yoke, because a yoke is 
earned on the neck 
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bv Fallopius in 1550 The name, of couise, lefeis to the 
semi-mvthical Cietan maze elected bj Daedalus, within whose 
stiuctuie piowled the cannibalistic Minotaui, a nionstei half 
bull and half man, which was eventually destioyed by the heio 
Theseus 

Some stiuctuies have been given the names of those scholai s 
who helped shed the light of knowledge upon them The tubu- 



lai connection between the phaiynx and middle eai was known 
to the ancients, having been dissected by Alcmaeon in 500 
A D and desci ibed by Ai istotle The name Eustachian tube 
was given it by Val Salva in honoi of Baitholommeo Eustochio, 
in 1704 

HiTpeitiopined lymphoid tissue in the nasophai jmx was fust 
desci ibed by Hubei t Von Luschka duiing the latter half of 
the Nineteenth Centuiy The name adenoid, meaning “gland 
like,” Avas not, however, new Adenoides oi coipus adenoides 
was an old term foi the piostate gland 

In finding one’s self so fai afield fiom those regions which 
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The meanings of the Latin names foi the thiee small 
ossicles found in the middle eai aie familiai to all Gabiiello 
Fallopius acci edited Beiengaiius of Capii, an Italian anat¬ 
omist and suigeon, of the late Fifteenth and eaily Sixteenth 
Centuiies, as the fust to desciibe two of these small bones 
Some authoiities give this ciedit to Achilhni of Bologna, an 
eldei contempoiaiy of Beiengaxius Whoevei may have been 
the fast to obseive and desciibe them, Vesalius, noted the 


c 



similaiity in appeal aiice of one of them to an anvil and the 
othei to a hammei He named them the incus and malleus 
lespectively in 1543 In 1546, Ingiassias, an Italian anat¬ 
omist, named the thud stiiiup-shaped ossicle the stapes 
This thud ossicle was not mentioned by Vesalius The woid 
stapes IS known to be late Latin, because the Romans lode 
then hoises “baie back” Stiiinps suspended fiom the 
saddle did not appeal on the scene until the Fouith Centuiy 
(see Fig 7) 

Though Galen noted it and Vesalius desciibed it, the name 
“labyiinth” was given to the coiled stiuctiue m the innei eai 
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aie the pi evince of the otoihinolaryngologist it is peiliaps 
apiopos that the discussion be concluded This is not, by any 
means, submitted as an exhaustive etymological study It is 
piesented moie as a stimulus to those who aie susceptible, 
and as an appetizei foi those whose intellectual palates have 
not been displeased 
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Presidente Br Julio Queiedo, 15 Calle Onente No 5 
First Tice-Presidente Br Hector Cruz, 3a A^enlda Sur No 72 
Second Vice-Presidente Br Jose Luis Escamilla, 5a Calle Poniente 
No 4S 

Secretario-Tesorero Br Horace Polanco, 13 Calle Poniente No S B 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice-Presidente Dr Luis Sufie Medan 

Secretario Dr Jorge Perello, 319 Proienza Barcelona 

Vice-Secretario Dr A Pinart 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr IValter E Loch, 1039 No Cahert SL, Baltimore, Md 
Secretary-Treasurer Dr Theodore A Schnartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice-Presidente Dr A P Belou 
Secretario Dr S A Aranz 
Pro-Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro-Tesorero Dr J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Robert T Hai es, 42 Cobourg St, St John, N B 
Secretary Dr Donald M McRae, 324 Spring Garden Rd , Halifax N S 
Meeting Sheraton Brock Hotel, Niagara Falls, Ont, OcL 9-10, 1959 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr William F Hubble, Decatur Ill 
President-Elect Dr Charles D Sneller Peoria 111 
Vice-President Dr Edgar T Blair, Springfield Ill 
Delegate at Large Dr G Leiov Porter Erbana Ill 
Seeretarv-Treasurer Dr Clarence A Fleischli Springfield, Ill 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chau man Dr Victoi R Alfaro, Washington, D C 
Vice-Chairman Dr Harold P Schuknecht, Detroit, Mich 
Secretary Dr Walter E Heck, San Francisco, Calif 
Representative to Scientific Exhibit Dr Walter H Malone>, Clevelanil, 
Ohio 

Section Delegate Dr Gordon P Harkness, Davenport, la 
Alternate Delegate Dr Dean M Lierle, Iowa City, la 
Meeting Atlantic City, June 8 12 , 1959 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr Moses Lurie, Boston, Mass 
President Elect Dr R C Mai tin 

Secretary Dr Lawrence R Boies, University Hospitals, Minneapolis 14, 
Minn 

Meeting The Homestead, Hot Springs, Va , March 13 14, 1959 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbeit, 111 E 61st St, New York, NY 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Puts 
burgh. Pa 

Secretary Dr Louis Joel Peit, 66 Park Ave, New York 16, N Y 

Treasurer Dr Arnold L Caion, 36 Pleasant St, Worchestei, Mass 


AMERICAN RHINOLOGIC SOCIETY 

Piesident Di Kenneth H Hindeiei, 402 Medical Aits Bldg, Pittsbuigh 
13, Pa 

Secretai-y Dr Robert M Hansen, 1735 No Wheeler Ave, Portland U. 
Oie 

Annual Clinical Session Chicago, III, October, 1959 (definite time and 
place to be announced latei) 

Annual Meeting Chicago, Ill, Octobei, 1959 (definite time and place 
to be announced latei) 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr ^ent W Smith, 327 East State St, Columbus 15, Ohm 
Vice President Dr Oscar J Becker, Chicago 111 
Secretary Dr Samuel M Bloom, 123 Bast 83 St, New York 28, N Y 
Meeting New York, N Y , March 18 and July 15, 1959 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


President 
Secretary Treasurer 
burgh 6, Pa 
Annual Meeting 


Dr Josepli W Hampsey, Grant Bldg Pittsbureh 19 
anar-or Or Daniel S ~ Li‘-’-°nargu j.a. 


Pa 


^ fell J-„, i «■ 

DeStio, 121 S Highland Ave, Pitts 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretarj 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOC\ETY 

Piesident Dr Van D Rathgebei 
Vice-President Dr tVilliam SKokan 
Secretary Treasurer Dr Paul Rockwell 

GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr 'William B Steinman 
President Elect Dr James H Mendel, Jr 
Secretary-Treasurer Dr H Carlton Howard 

Meeting quarterly (March , Mav, October and December), on the second 
Thursday of the month, G 30 P M, at Urmev Hotel, Miami 


INTERNATIONAL BRONCHOESOPHAGOLOGICAU SOCIETY 
President Dr Jo Ono, Tok^o Japan 

Secretarj Dr Chei alier L Jackson, 3401 N Broad St, Philadelphia 40, 
Pa, U S A 

Meeting Eighth International Congress of Bronchoesophagology, MeMco 
City, March 14 IS, 1959 

KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President-Elect Dr Dick H Underwood 

Secretar' Dr James T Robison, 4620 J C Nichols Parkway, Kansas 
City, iMo 

Meeting Third Thursda' of Noi ember, Januarj, Februarj and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 

Secretary Treasurer Dr Wendell C Iriine 

Chairman of Ophthalmolog\ Section Dr Carroll A McCo^ 

Secretary of Ophthalmology Section Dr Philip D Shanedling 
Chairman of Otolari ngology Section Dr Robert W Godwin 

Secretan of OtolarjTigolog\ Section Dr Francis O’N Morris 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire 
Blyd , Los Angeles, Calif 

Time 6 30 PM last Mondai of each month from September to June, 
inclusive—Otolaryngology Section 6 30, first Thursday of each month 
from September to June, inclusiie—Ophthalmology Section 

LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Fred D Hollow ell, Lamar Life Bldg , Jackson, Miss 
Secretary Dr Edley H Jones 1301 Washington St Vicksbuig, Miss 
Meeting Edgeyyater Gulf Hotel, Edgeyyater Park, Miss , May 15-16, 1959 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
Piesident Di Stanton A Pnedbeig. 122 So Michigan Ave, Chicago 3, 

Vice Piesident Dr Maurice Snitman, 408 So 5th Ave, Mayiiood, Ill 
Secretary Treasuiei Di Pletchei Austin, 700 No Michigan Ave, Cbi 
cago 11, Ill 

Meeting Past Monday of each month, October through Maj 


CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Di Enrique Giumvald S 

Vice President Di Agustin Estartus 
Secretary Dr Mai cos Chaimovich S 

Tieasuiei Di Benjamin Kapkan K 

Director Di Albei to Bastei i ica A 


COLORADO OTOLARYNGOLOGY SOCIETY 

Piesident Di James T Blau, Denver, Colo 
Vice-President Dr James Rigg, Grand Junction, Colo 
Secietarj Di Will p Pirkej, Denvei, Colo 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edwaid A Newell 
Vice Piesident Di Thomas M McCioiy 

Secretary-Tieasuiei Dr James L Baldwin, 1627 Medical Arts BIDS' 
Dallas, Te\ 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Di Atilio Viale del Caml 
Secretary of the E\teuoi Dr Aide G Remorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Intei lor Prof Di Carlos P Mercandino 
ProSecretaij of the Evterior Prof Dr Jaime A del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvadoi 

Secretary-Treasurer Dr Hector R Silva, Calle Arce No 84, San Saha 
dor, El Salvador, Cential America 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Di Edson J Andiews 

President Elect Dr G Dekle Taylor 

First Vice President Dr Kenneth S Wliitmer 

Second Vice Pi esident Di William H Andeison Jr 

Secietaiy Tieasurei Di Joseph W Taylor Jr 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretarj 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Ratligebei 
Vice-President Dr VTlUam Skoban 
Secretari-Treasurer Dr Paul Rockwell 

GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr 'William B Steinman 
President-Elect Dr James H Mendel, Jr 
Secretarj-Treasurer Dr H Carlton Howard 

Meeting quarterly (March , May, October and December), on the second 
Thursday of the month, 6 30 P M, at TJrmey Hotel, Miami 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 
President Dr Jo Ono, Tok^o, Japan 

Secretary Dr Cheialier L Jackson, 3401 N Broad St, Philadelphia 40, 
Pa, U S A 

MeeUng Eighth International Congress of Bronchoesophagolog^', Me\lco 
City, March 14-18, 1959 

KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President-Elect Dr Dick H Underwood 

Secretarj Dr James T Robison, 4620 J C Nichols Parkwaj, Kansas 
City, Mo 

Meeting Third Thursda^ of November, Januarj, Februarj and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretary-Treasurer Dr Wendell C Irvine 
Chairman of Ophthalmologj Section Dr Carroll A McCoj 
Secretary of Ophthalmology Section Dr Philip D Shanedling 
Chairman of (Holaryngologj Section Dr Robert W Godwin 
Secretary of Otolaryngology Section Dr Francis O’N Morris 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire 
Blvd , Los Angeles, Calif 

Time 6 30 PM last Monday of each month from September to June, 
inclusive—Otolaryngology Section G 30, first Thursday of each month 
from September to June, inclusive—Ophthalmology Section 

LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Fred D Hollowell, Lamar Life Bldg, Jackson, Miss 
Secretary Dr Edley H Jones, 1301 Washington St Vicksburg, Miss 
Meeting Edgew ater Gull Hotel, Edgewater Park, Miss , May 15 16, 1959 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical order monthly 
SecretaryTieasurei Di Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant SecretaryTieasurer Dr William P Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Bye, 
Nose and Thioat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Di Cesar LaBoide, Mexico, D P 
Vice President Dr M Gonzales Ulloa, Mexico, D P 
Secretary Dr Juan De Dios Peza, Mexico, D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Di Rafael Giorgana 

Secietaiy Dr Carlos Valenzuela, Monterey 47, Mexico 7, D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Di Aithur S Bristow, Princeton, Mo 

Secretary Tieasuier Di Harold Sx\anberg, Quincy, Ill 

Assistant SecietaiyTieasuier Dr Jacob E Reisch, Springfield, Ill 

NETHERLANDS SOCIETY OF OTO-RHINO LARYNGOLOGY 
(Nederlandsche Keel-Neus Oorheelkundige Vereentging ) 

President Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Stiuben, J J Viottastraat 1, Amsterdam 

Treasuiei Mrs F Velleman Pinto, Jac Ohrechtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Di J C Peele, Kinston Clinic, Kinston, N C 
Vice President Di George E Bradord, Winston Salem, N C 
Secretary Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 7, 
N C 
Meeting 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

Piesident Mi G L Thompson, 16 Ramshill Road, Scarborough, YorK 
shire 

Vice President Mr J H Otty, Piizley Old Hall Prizinghall Road' 
Bradford, Yorkshiie ’ 

Secretary and Treasuier Mr R Thomas, 27 High Petergate, York, 
Yoikshire 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland 6, 
Ore 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg. 
Portland 5, Ore 

Meeting Fourth Tuesday of each month from September through May, 
Henry Thiele Restaurant, 23rd and AV Burnside, Portland Ore 
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OTOSCLEROSIS STUDY GROUP 

President Dr E P Fowler, Jr, ISO Fort Washington A^e Neti Yorh 

32, 2sew Torh „ „ „ ,, t 

Secretarv Treasurer Dr Arthur L Juers, lOlS Brown Building, Louis 

vill6 2 Kv 

Meeting Palmer House Chicago III, October 11, l''5'> 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr H Lerov Goss, 620 Cobh Bldg, Seattle 1, M ashington 
SecretarV'Treasurer Dr Homer E Smith, SOS East South Temple, Salt 
Lake Citv, Utah 
Meeting 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 Xo Michigan Bl\d Chicago. Ill 
Executive Secretarj Dr Cheialier L Jackson 3401 X Broad St Phila 
delphia 40. Pa , L S A. 

Meeting Seventh Pan American Congress of Oto Rhino Larjaigologv and 
Broncho-Esophagology 

Time and Place Miami, Fla, March, I960 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice-President Dr Joseph P Atkins 
Secretarv Dr M illiam A. Lell 

Executive Committee Dr Harry P Schenck, Dr Benjamin H Shuster 
Dr VTiliiam A Lell Dr William J Hitschler, and Dr Che\alter L 
Jackson 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Bernard L SilverblatL 3500 Fifth Avenue, Pittsburgh Pa 
Vice-President Dr Emorj- A Rittenhouse 203 Masonic Bldg, McKees 
port. Pa 

Secretary Treasurer Dr John T Dickinson Merc\ Hospital Pittsburgh 
19. Pa. 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta Aienida, de Liberdale 65 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton Wash 

President Elect Dr Carl D F Jensen Seattle Wash 

Secretarv Dr WiUard F Goff 1215 Fourth Are Seattle Wash 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Oi rie E Glu ist, 210 N Central Ave, Glendale, Calil 
Treasuier Dr Neman Jesberg, 500 So Lucas Ave, Los Angeles 17, Callt 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Calif 

Ophthalmologj Di Wairen A Wilson, 1930 Wilshiie Blvd, Los An 
geles 67, Calif 

Mid Wintei Clinical Convention annually, the last two weeks in Jannar) 
at Los Angeles, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chan man Di J L Levine 
Vice Chairman Dr Russell Page 
Secretary Di James J McFarland 
Treasurer Dr Edward M O’Brien 

Meetings aie held the second Tuesday of September, November, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr P T Land, 13 Newton Place, Glasgow, C 3 
Secretary Treasuier Dr J P Birrell, 14 Moray Place, Edinburgh 

Assistant Secretaiy Dr H D Brown Kelly, 11 Sandyford Place, Glas 
gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA). 

Presidente Dr Alfonso Trlbin P 
Secretano Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice-President Dr Jorge de GArdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Prank Canosa Lorenzo 
Vice Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remonno 
Vice-Presidente Dr Luis E Olsen 
Secretano Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vo^al^es Dr Osvaldo SuAiez, Dr Nondier Asls R, Dr Jorge Bergallo 

SOCIEDAD DE OTO RINO LARINGOLOGIA 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvadoi Mixco Pinto 
Secretary Dr Daniel Alfiedo Alfaio 
Treasurer Di Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D AdoKo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos_ 

Secretario General Dr D Francisco MaranSs 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Eafael Giorgana 
Secretari Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael GonzSlez 
Second Vocal Dr Juan Oberliauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice Presidente Dr C4sar Cabrera Caldenn 

Secretario Dr Josd Xirau 

Tesorero Dr Alfredo Petit 

Vocal Dr Jos4 Gross 

Vocal Dr Pedro Herndndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltran Castillo 
Secretario General Dr Don Alfonso Vassallo de MumberL 
Tesorero Dr Don Rafael Garcia Tapia 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice-Presidente Dr Sihestre Rincdn Fuenmajor 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gdmez 

Vocales Dr Miguel Octavio Russa, Dr Beniamin Briceno, Dr Oscar Gon 
zalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr I\o Adolpho Kuhl 
Secretary Di Decio Lisboa Castio 
Treasurer Dr Jorge Valentin 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Vice Presidente Dr Alonso Roj 

Second Vice Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesorero Dr Ramon Crespo 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Piesidente Di Albeito Luis De Mendonca 
Vice Pi esidente Di Jaime de Magalliaes 

1 ° Secretaiio Di Antonio da Costa Quinta 

2 ° Secretano Di Albano Coellio 

Tesouieiio Di Jose Antonio de Campos Heniitiues 
Vogais Di Teofllo Esquivel 

Dr Antonio Cancela de Amonni 
Sede Avenida da Libeidade, G5, 1°, Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

Piesident Lt Col Stanlej H Beai, USAF (MC), USAF Hospital, Max 
well (All Univeisit}), Ma\^^ell An Foice Base, Ala 
Secietaiy Tieasuiei Capt Mauilce Sclilff, AIC, USN, U S Naval ho 
pital, Oakland, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Di F R Piice, IIS Rutledge Ave, Chaileston, S C 
Piesident-Elect Di L D Lide, 161 W Clieves St, Floience, SC 
Vice-President Di R E Livingstone, 1505 Main St, Newbeny, S h 
Secietarj Tieasuier Di Rodeiick Macdonald, 330 E Mam St, hock 

Hill, SC , m no! 

Meeting Jointly vitb the N C Society of Eye, Eai, Nose 
Ne\t joint annual meeting of The South Caiolin.i Society of Ophtnai 
mology and Otolai jngology and the N C Eje, Eai, Nose and Tliioai 
Society at Chaileston, S C, Sept 11, 15 and 16, 1959 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Di V Eugene Holcombe, Chaileston, W Va 
Chan man Elect Di G Slauglitei Fitz Hugh, Chailottesville, Va 
ViceChaiiman Di Geoige M HaiK, Nev Orleans, La 
Seci etai y Di Mei cei G Lj ncli, Noav Oi leans. La 

VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Di Benjamin Slieppaul. 301 Medical Aits Building, Rich 
mond, Va 

Piesident Elect Di Emanuel U Walleistein, Piofessional Building, 
Richmond, Va 

Vice Piesident Di Calvin T Biuton. Medical Arts Building, Roanoke, 
Va 

Secietair Tieasiiiei Di Mayiiaid P Smith, GOO Piofessional Building, 
Richmond, Va 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K Stew ait Wheeling, W Va 
Secretary Tieasuier Di Fiedeiick C Reel Chaileston. W Va 
Annual Meeting 
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NOTICE TO CONTRIBUTORS 


The Laryngoscope leseives the light of exclusive publication 
of all aitides submitted This does not pieclude then publication 
in Tiansactions of vaiious Societies 

Manusciipts should be typewiitten, double spaced, on one side 
of papei only and with sufficient maigins to allow foi collections 

Authoi’s name and city should appeal diiectly undei title on 
fust page, stieet addiess at end of aiticle 

All punts 01 photogiaphs to be submitted in black and white, 
in good shai*p contiast Good halftones depend upon deal photo¬ 
giaphs Line diawings foi zincs to be in black and white Coloied 
inks 01 led or blue quadiille itilings imII not lepioduce 

Refeiences should be complete authoi’s surname, initials, 
title of aiticle, Journal, \olume, page, month, yeai 

Six illustiations will be furnished for each aiticle without cost 
to authoi Authois will please limit illustiations to six oi assume 
the expense of additional illustiations 

Pioofs will be submitted to authois foi collections If these 
aie not letuined, aitides will be published as collected in this 
office 


Repiints will be furnished at the following puces 


WITHOUT COVER 



250 

Copies 

500 1 

^ Copies 1 

1000 

Copies 

2000 

1 Copies 

Pour Pages 

5 19 25 

3 23 00 

3 30 75 

1 5 44 50 

Eight Pages 

33 50 

42 75 

58 50 

S3 00 

Twelie Pages 

47 00 

60 75 

86 25 

131 50 

Sixteen Pages 1 

61 00 

78 75 1 

98 75 

146 75 

Twenty Pages 

76 00 

96 25 1 

129 50 

187 25 

Twenty four Pages 

S8 75 

112 50 

150 00 

217 25 

Twenty eight Pages 

97 50 

123 25 

162 25 

233 50 

Thirty two Pages 

115 00 

139 75 

180 00 

267 00 


WITH COVER 


Four Pages 

5 37 25 

3 46 50 

5 61 50 

3 88 75 

Eight Pages 

51 50 

66 25 

89 25 

127 25 

Twelve Pages 

65 00 

84 25 

117 00 

175 75 

Sixteen Pages 

79 00 

102 25 

129 50 

191 00 

Thentj. Pages 

94 00 

119 75 

160 25 

231 50 

Tu enty four Pages 

106 75 

136 00 

ISO 75 

261 50 

Twenty-eight Pages 

115 50 

146 75 

193 00 

277 75 

Thirty-two Pages 

133 00 

163 75 

210 75 

311 25 


Expiess chaiges will be paid by consignee 
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ADVERTISEMENTS 


Iflojui than 2000 

Radium 

MONEL METAL 

NASOPHARYNGEAL APPLICATORS 

have been dehvered by the Radium Chemical Company to 
otolaryngologists in the Umted States within a period of the 
last fourteen years 

Results are reported satisfactory when the use of the ap' 
phcator is restricted to the one purpose for which it was com 
structed the treatment of hyperplastic lymphoid tissue, which 
cannot be surgically removed, at the orifice of the eustachian 
tube or in the fossa of Rosenmueller 

Available through purchase or annual lease at a reasonable 
monthly rental 

Write for complete details No obligation 

RADIUM CHEMICAL COMPANY INC. 

161 East 42nd St, New York 17, N Y ^ 

SERVING THE MEDICAL PROFESSION SINCE 1913 


Kmdl> mention The Lar\ncoscope when communicating 


With 


advertisers 



LARYNGOSCOPE. 


VoL LXIX MARCH, 1959 No 3 


EXPERIMENTALLY INDUCED ANKYLOSIS 
OF THE STAPES ''it 

Richard J Bellucci, M D , 
and 

Doroth\ Wolff, PhD , (Bj Invitation), 

New Yoik, N Y 

Reseaich on human deafness has been ]iampeied by the 
fact that no lowei animal has evei been knovn to be subject 
to the disease of otoscleiosis Clinical manifestations of con¬ 
ductive deafness, the most common aspect of otoscleiosis, aie 
admittedly accompanied by demonstiable ankvlosis of the 
stapediovestibulai joint oi the othei ossiculai joints ’ - 

If expeiimental ankvlosis could be induced, one fuithei step 
in leseaich on otoscleiosis might be accomplished 

In the couise of oiii investigations on the effects of vaiious 
types of tiauma to the legion of the oval window, the authois 
decided to study the effect of an electiic cauteiy needle ap¬ 
plied to the aiea The lesults of simple mechanical tiauma 
neie leported befoie the Ameiican Otological Society in Mav, 
1958 = 

Accoidingly, the middle eais of eight cats weie opened 
undei nembutal anesthesia The oval window and the stapes 

•Read at the Meeting- of the Eastern Section of the American Larv n- 
S^'ogical Rhinological and Otological Societj Xew TorK X T Jan S 

TThis ^ork -vtas made possible through a research grant from the Public 
Health Service U S Department of Health Education and 'U'elfare 

tFrom the Otological Research laboratory Manhattan E\ e E ir ind 
Throat Hospital New York 
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weie cleaily obseived and mobility of the stapes veiified m 
each case 

A Camel on Cauteiodyne was used foi the expeiiment The 
Camel on Company states that this machine opeiates at a 
ladiofieqiiency of 48 meteis, and makes five million oscilla¬ 
tions pel second “Cold” cutting and/oi “cold” coagulation 
may be used The depth of coagulation into the tissue is, ac- 
coiding to the company, fiom i of 1 o^m to 5 mm lespectively 
“When using the cutting cuiient at scalpel speed, healing by 
fust intention may be expected, since only the lymphatics 
and capillaiies aie sealed with that type of cutting cuiient 
The coagulation is the type that causes no neciosis as may 
also be expected fiom the cutting cuiient No dehydiation is 
foimed beneath the coagulum with this type of cuiient” 

The needle used was completely insulated except at the 
tip, and coagulation occuiied exactly at the tip The effect 
was point-to-point, not diffuse 

The tempoial bones of six cats (eleven eais) have now been 
piocessed and examined undei the micioscope Postopeiative 
time langed fiom 24 houis to over six months The lesults, 
in teims of ankylosis and of bone changes as a lesult of the 
touch of the cauteiy needle, which was set at “high," weie 
so unifoim and unusual that they meiit a special piesentation 

The leactions of the cats weie obseived following this pio- 
ceduie, and occasional movies weie taken No lecoids of 
cochlear mici ophonics oi electi ic potentials wei e taken Gi ude 
obseivations weie made in legaid to healing 

We pioduced ankylosis of the stapediovestibulai joint m 
five of a possible eight eais In two the stapes was lemoved 
fiom the oval window, and in one case death occuiied the day 
aftei the second eai was opeiated upon In some instances 
the incus became ankylosed to aditus and to malleus In one 
instance incudostapedial ankylosis was effected In thiee 
eais the stapedial ciuia were obviously leplaced by fibious 
tissue 

In addition to ankylosis, we have, in one eai, pioduced a 
gieatly thickened and vasculaiized footplate of the stapes 
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In all but two of the otic capsules we have pioclucecl micio- 
scopic changes w Inch stimulate the histopathological pictui e of 
otoscleiosis found only in the human eai 

Figuie 1 ilhistiates the condition tw o-and-one-half months 
aftei the opeiative pioceduie The cauteiy needle was ap¬ 
plied to the anteiioi footplate and to the anteiioi cuis Con- 



Figr 1 Cat No 16 Aut 157 sec 124 left Po«?toperati\ e lime 2'_ 
months \nk%losis of the erreatl' thickened footplate is eY Ulent nnteriorU 
The fragile crura ha^e been completed replaced b\ fibrous tissue A 
charred mass (bone ash*’) lies in the area ArWing from a Iiy per\ascular 
submucosa ^essels enter the footplate and a \Mdened \ascular channel in 
the otic capsule posterior to o^al indon •Vnlenor to o\al yn indo\% a 
''mened ^ascula^ channel appears surrounded bY a counterstained area 
nhich simulates blue mantling' in human olosclero'^i*? 


sideiable spiead of coagulation ovei the uppei posteiioi part 
of the middle eai w^as given to blanch and destioy the mucosa 
of the middle eai 

A postopeiative note states that on the thud day aftei the 
opeiation this cat w^as able to jump up on the table voluntaiily 
and come dowm fiom the table noimally 

The micioscopic section leveals that no ciuia of the stapes 
aie piesent The footplate is fiimly ankylosed anteiioiIv 
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Withm the otic capsule, both anteiioi to the oval window 
and posteiioi to it, theie is an enlaiged vasculai channel with 
metachiomatically stained bone suiioimding the canal No 
otitis media noi pin ulent labyi inthitis is pi esent In the dense 
fibious tissue filling in the oval window niche in lesponse 
to the tiauma, a mass of chaiied particles is seen This piob- 
ably IS the chaiied bone ash of the ciuia 



Fig: 2 Cat No 13 


iTu .r j sec 94 ricrht PostoDeratn e time 3 

months 5 dais Again see ankylosis of the footplate and Obrous 

to the joint is i widened vasculat 


replacement of the crura 
channel lined i\ith osteoblasts 


The oigan of Coiti exhibits a mound of cells of the usual 
contoui and height thioughout the cochlea Outei and innei 
hair cells appeal to have been disiupted m the lowei coils 
and exhibit moie nuclei than noimal Hensen’s cells and the 
sustentaculai, oi Deitei s cells, show marked changes, the 
lattei having lost their cytoplasmic membianes in the basal 
tuin Pei haps the excessive numbei of nuclei among haii 
cells IS leally due to displaced nuclei fiom the sustentaculai 
cells The apical oigan is moie neaily noimal except foi the 
sustentaculai cell of the innei haii cell Reissnei’s membiane 
and tectoiium aie in situ thioughout The lattei is slightly 
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lifted fiom the limbus Spiial ganglion cells appeal noimal 
but show a tendency to ha\e the nucleus in the pioximal end 
of the cell Theie is hypeitioph\ of the tympanic neive 

Figuie 2 illustiates a similai condition with obMOUS anky¬ 
losis of the stapes and fibidlic leplacement of the ciuia 
Within the otic capsulai nail an enlaiged vasculai aiea is 



2S0 Icft Postoperati\c time 5^ 
^k^losls IS present both anteriorlj and postenorlv The foot- 
near the ank\losed regions Widened vascular 
tvio of j peril ascular fibro«!is occur both anterior and posterior to 
ne o'sai Window a Umpnadenitis was pre’^^ent in this ear 


seen, with the cential legion tiaveised by fibi oblasts and the 
bonj' wall lined with osteoblasts 

The opeiatne note in this case states that the cauteiy was 
applied in light amount to the footplate and to the anteiioi 
Cl us, also to the incudostapedial 3 omt The incudostapedial 
joint aiea has been completely leplaced by fibious tissue, as 
have the distal parts of the ciuia Some evidence of the 
pioximal parts of the ciura remain at othei levels than the 
one photographed The organ of Coiti presents the same 
microscopic picture as the preceding case with the exception 
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that Reissnei’s membiane is fiayed and disiupted in one 
specific legion in the middle coil, yet lemains taut and m situ 

Figuie 3-a piesents a thud case m which ankylosis has 
occuiied both anteiioily and posteiioily At these two aieas 
the footplate is thickened Widened vasculai channels can 
be seen in the wall of the otic capsule, both anteiioi and 
posteiioi to the oval window 



rig- 3-b Detail of the 
shoMs the aiea of perfoi 
perforated aiea Therefore 


14 Aut 171 sec 


footplate of Cat No 14 Aut 171 sec 260 Th<^ 
V’? footplate No bone co^ered this 
tins footplate was not physiologically anktlosed 


The opeiative note on this eai states that the incus and 
ciuia weie lemoved A small peifoiation was made in the 
footplate This peifoxated aiea did not close with anything 
but fibious tissue, although this animal lived five-and-a-half 
months aftei the opeiation Figuie 3-b shows the peisistent 
peifoiation This stapes was, theiefoie, not physiologically 
ankylosed 

The cochlea in tins case piesents an oigan of Coiti of noi- 
mal contoui, but the stiuctuie definitely appeals coagulated 
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Spiial ligament of the lowei basal tuin is devoid of fibio- 
blasts and connective tissue Reissnei’s membiane sags ovei 
the hmbus thioiighout, howevei, the spiial ganglion cells 
appeal noimal 

Figuie 4 shows a detail of the peculiai and specific vas- 
culai leaction which this tieatment seems to engendei in the 



^ right Postopeiatl\e time* 3^4 

months Detail from the promontorj showing melachromatic staining of 
Done around w idening ^ascular channels The left centei lield pie‘^ent‘? a 
picture similar to halisteresis In other area*! osteoc^ tes are being set 
11 ee D> as ^et unknown decalcifMng piocesses The freed cells aie then 
con\erted either into fibroblasts osteobla*!ts oi osteoclasis 


otic capsule A “blush” of puiplish-ied dye suiiounds some 
of the vasculai channels, while otheis lemain noimal in ap¬ 
peal ance In these pathological aieas decalcification has 
eithei alieady occuiied oi seems imminent Cleai aieas along 
the boidei of the lesion suggest hahsteiesis In these legions 
seveial osteocytes, lecently fieed fiom then lacunae, appeal 
to congiegate and foim osteoclasts These aie leally giant 
cells of the foieign body type Then function must be to 
phagocytize fiagments of the decalcified bone lathei than to 
bleak it down, themselves This seems to be the case, since 



234 


BELLUCCI &. WOLFF ANKYLOSIS OF STAPES 


that Reissnei’s membiaiie is fiayed and disiupted m one 
specific legion in the middle coil, yet lemains taut and in situ 

Figuie 3-a piesents a thud case in which ankylosis has 
occuiied both anteiioily and posteiioily At these two aieas 
the footplate is thickened Widened vasculai channels can 
be seen in the wall of the otic capsule, both anteiioi and 
posteiioi to the oval window 



rig- 3 -b Detail of tlie footplate of Cat No 14 Aut 171, sec 260 TlJJi 

shoj^s the aiea of perfoiatjon of the footplate No bone covered 

perforated area Therefore this footplate v\ is not phjsiologricallj anh>lose 


The opeiative note on this eai states that the incus and 
Cl 111 a iveie lemoved A small peif oration ivas made m the 
footplate This peifoiated area did not close with anything 
but fibious tissue, although this animal lived five-and-a-half 
months aftei the opeiation Figuie 3-b shows the peisistent 
peifoiation This stapes was, theiefoie, not physiologically 
ankylosed 

The cochlea m this case piesents an oigan of Coiti of noi- 
mal contoui, but the stiuctuie definitely appeals coagulated 
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Fig^ 6-a AnkAlosis of footplate of stapes m a rat fed Lath^ ru*? odorata 
bv Dr Lahch (t7nI^e^s^t^ of "VVisconsin) The head ot the animal was pre¬ 
ceded in our laboratory at our request to see if any eMdence of stapedial 
ankylosis could be found m cases of nutritional disturbances 


Figuie o illustrates a condition in anotliei piomontoiy. 
Tins was piesent six months and nine days aftei exposme 
to the cautery needle The longitudinal section of the vessel 
shows the widened vasculai channel with the suiiounding 
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the deal halo with decalcification appeals befoie the osteo 
dasts have actually foimed 

Othei fieed osteocytes become conveited into fibi oblasts, 
filling up the space between vessel walls and bony walls 
When the decalcification piocess has gone “fai enough," u, 
piesumablv to supply physiological local demands, osteocifes 



FjS" 5 C-lt No 


months 9 davs light Postopeiative t""®, 

channels The snnHn’ri ' showing w idened 
tht longitudinal cnt of ? manthne ’ ,n otosclciosis is striKing « 

has occuried in the channel Fibrotic leplacement of hone 

nas occunea m the niegnlat cioss section abot e and to the light 


Will then be conveited to osteoblasts and stait legeneiating 
bone 

In the lowei left field of Figuie 4 we see the initial stage 
of the development of this type of pathological condition 
A congested blood vessel is seen within the bony channel and 
on each side of the vessel aie cleai spaces These spaces 
undoubtedly aie foimed by some fluid which has been exuded 
fiom the vessel Infeiioily in this same small lesion, the 
effect of such exti usion upon the bone is evidenced by the 
elongate lightei spaces in the solid bony field 
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6-a Anl\.^losls of footplate of stapes in a rat fed L.ath^ rus odorata 
bv Dr Lalxch (Unnersit' of Wisconsin) The head of the animal as pro¬ 
cessed in our laboratory at our request to see if any ey idence of stapedial 
ankylosis could be found in cases of nutritional disturbances 


Figiue 5 illustiates a condition in another piomontoiy 
This was piesent six months and nine daj'^s aftei exposuie 
to the cautei 3 ’' needle The longitudinal section of the vessel 
shows the widened vascular channel with the suirounding 



238 


BELLUCCI & WOLFF ANKYLOSIS OF STAPES 


“blue mantling” which leally acts like a chemical indicatoi, 
demai eating the pathological fiom the noimal state of the 
suiioundmg bone Undei veiy high powei the spiead of 
this “indicatoi” can definitely be tiaced thiough the canali 
cull •" In the centei field, osteoblasts aie foiming along the 
bony wall of the vasculai channel To the uppei light of 
centei we see an iiiegulai cioss sectional aiea wheie fibiotic 



Fit 

space 


in'\he^rat‘^ ,‘=r°ssins the stapediovestibulai ju"- 

nutritional disturbance No middirlar" nre^tion^i°®p,'eSent *"'¥ 116 '‘cTlIidai 
elements^are^blood corpuscles .UU.njn. sta^e'dTallr?^r^r^'^ sl^otvn in Fi. 


leplacement of bone is occuiiing Heie, also, osteoblasts and 
osteoclasts aie developing 

These illustiations indicate that ive have expei imentally 
pioduced a lesion in the bony otic capsule of the cat, which 
simulates closely the histopathological lesion in the human 
otic capsule in cases clinically diagnosed as otoscleiosis 
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CONCLUSION 

Ankj'losis of the stapediovestibular can be pioduced 

expenrnentally This can be accomplished in one of se\eial 
Avays 

1 We have pioduced ankylosis of the stapediovestibulai 
30 int in fi\e of eight possible cats’ eais, by the use of electio- 
coagulation The use of the electiic caiiteiy also pioduced 
lesions in the otic capsule, which simulate the histopathological 
picture of human otoscleiosis 

2 We have pioduced ankvlosis of the stapedio\estibulai 
joint by mechanical tiauma, as lepoited at the Ameiican 
Otological Society in California 111 May, 1958 This nas 
pioduced in foui cats’ eais 

5 The final illustiation shows ankvlosis of the stapedio- 
vestibulai joint in a 1 at fed excessive doses of lathyius factoi 
by Di Lahcli, of Wisconsin Univeisitj' At oui request ne 
have piocessed seieial of the tenipoial bones of Ins expeii- 
mental animals, and those of Iowa XJiineisitv Evidence 
accumulates m oui laboiatoiy to the effect that alteied nutii- 
tion may cause ankvlosis of the stapedio\ estibiilai joint Be¬ 
cause of the pievalence of otitis media in these animals, ive 
aie anaiting publication of this last point until nioie examples 
Without otitis media can be demonstiated We aie also feed¬ 
ing oui own guinea pigs gioiind pea meal (Lathvi us sativa) 
with encoiii aging lesults 

The inteipietation of our findings will leqiiiie the imesti- 
gative skill of a chemist and a biochemist In piodiiciiig the 
peiivasciilai lesion in the bone A\e do not know whethei we 
have an electiochemical effect 01 merely a theimal effect 
We may have a true electrolysis of the bone If so, vhat 
state of being in human pathologj' induces this kind of re¬ 
action in cases of otosclerosis'^ The potential labiliti* of bone 
has been clearIv demonstiated previously, but Avhat is the 
chemisti-y of the tissue fluid which is able to wash out the 
bone salt so completely and yet so locally*^ These aie im- 
pondeiables which await fuithei investigation 
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REGRESSION OF HEARING IMPROVEMENT AFTER 
MOBILIZATION OF STAPES ' f 


Richard J Bellucci. D , 
and 

Dorothy Wolff. Ph D (By Iin Ration), 

Nen* Yoik. N Y 

When stapes mobilization nas intioduced by Rosen in 1953, 
some otologrists believed that it was not possible to mobilize 
an ankvlosed stapes, otheis belie\ed that once mobilized the 
stapes quickly would become fixed again Since then con- 
sideiable expeiience has been gained with this tj-pe of suigeiy, 
and it now geneially is accepted that most fixed stapes can 
be mobilized mth a significant impio\ement in healing 
With tile passage of time, howe\ei, an impiession has been 
gatheimg that the lmplo^ement in heaiing obtained by stapes 
mobilization uiideigoes legiession to the pieopeiative level 
in many cases Tins study was undei taken to imestigate the 
fiequency and possible lesponsible factois of this postopeia- 
tive legiession in heaiing 

Although the mobilization of the stapes opeiation has 
found a place in model n otological siii gei y, its ti ue ^ alue can 
be established only aftei the long lange benefits to the patient 
are appieciated This study, howevei, is not based entiiely 
on cases which ha\e been obseived for o\ei \eiy long peiiods 
of time Due to the high peicentage of legiession which has 
occuiied within the fust few months aftei the opeiation, ^^e 
believe it is important to indicate now the tiend oui cases is 
taking 

It was believed geneiallv that giowth in the otoscleiotic 
lesion was lesponsible foi lefixation of the stapes and i egres¬ 
sion of healing to the pieopeiatiie level Our obseivations on 

•Head at the Meeting: of the "Eastern Section of the American Ear' n- 
g’ojog^ical Rhinolo^ical and Otolocrical ^Clet^ Xe^\ Xorl^ X T Jan S 

TProm Hearing and Speech Clinic Manhattan Eve Ear and Throat 
Hospital New York N T 

Editors Xote This manuscript recei\ed in The Larvngoscope Office and 
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expel imental animals indicated that othei factois may play a 
pait in the lefixation of the stapes In expei imental animals 
mild suigical tiauma at the stapedio-vestibulai joint, injuimg 
the adjacent stapes and vestibulai wall initiated a veiy active 
tissue 1 espouse In this tissue leaction, hypeivasculizatioii 
and fibiosis, as well as the deposition of new bone, weie ob- 
seived In many cases the stapedio-vestibulai joint space 
actually was budged by new bone and ankylosis of the stapes 
lesulted 


It is leasonable to assume that a compaiable tissue i espouse 
could occui in the human, and the tiauma induced in the 
piocess of mobilizing the stapes could partially be lesponsible 
foi lefixation of the stapes In human suigeiy it has not 
been possible to examine the stapes of all cases in winch a 
postopeiative legiession of healing occuiied, howevei, in 
all cases le-opeiated because theie was legiession of healing, 
the stapes always was found leankylosed 

Oui technique of mobilization has been modified fiom that 
used 111 the eaily days, when the mobilizing foice was apphnd 
only to the neck of the stapes, to one in which the mobilizing 
loice IS applied diiectly to the lesion at the footplate This 
oideily change in technique peimits a convenient division of 
oui cases into tivo gioups In the eaily gioup tiauma to the 
footplate Avas minimal, m the othei, some degiee of tiauma 
was induced in all cases as the foices foi mobilization always 
weie applied diiectly to the point of maximum fixation at 
the footplate In this lattei gioup the lesion was visualized 
with the micioscojie and classified into foui gioups accoiding 
to tliG tHicitoiTiic cind Pcitliolo^ic findings ^ 

It has been noted that a highei peicentage of cases had an 
immediate impiovement m heaiing when the foices foi 
mobilization weie applied diiectly to the point of fixation 
at the footplate This appaientlj'^ is a logical obseivation, 
foi within any gioup of cases the otoscleiotic lesion vanes m 
extent fiom a minute aiea of fixation to a complete leplace* 
ment of the footplate Theie is a giaduated scale m tiie size 
and extent of the otoscleiotic lesion Some stapes with a 
small aiea of fixation can be mobilized by any teclinique, in 
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othei cases, the otoscleiotic lesion is extensne, and oui pies- 
ently used techniques aie useless The peicentage of good 
immediate lesults appeals to inciease with the amount of 
piessuie that can be applied safely to the stapes, and most 
piessuie can be applied diiectly at the point of fixation 

In the eailiei techniques the stiength of the ciuia was the 
limiting factor m mobilization of the fixed footplate Onlv 
cases with small degiee of fixation could be mobilized bv 
applying piessuie to the head oi neck of the stapes The 
stapedio-\estibulai aiticulation on the othei hand, was not 
tiaumatized diiectlv in the piocess of mobilizing the stapes 

TABLE I 


Unclassified Cases—Force applied to head or neck of stapes 
Classified Cases—Force applied directli to footplate at lesion 



Tot'll Xo \boie 

Case*! 30 db Per cent 

Per cent Tlcirre'!‘!lon m 

4 Mo 12 Mo IS Mo 

Unclassified Cases 
Classified Cases 

212 102 4S 

_ 142 So GO 

23 5 

36 0 

So 3 39 0 


With the application of foice at the head and neck, 48 per 
cent of the cases obtained an immediate impio\ement in heal¬ 
ing above the 30 db level Although no diiect tiaiima to the 
stapedio-vestibulai joint was induced in the piocess of mobili¬ 
zation, 23 5 pel cent of cases weie found to legiess to the 
pieopeiative level within foui months The high late of 
legiession continued aftei this peiiod, as 35 3 pei cent had 
1 egi essed within 12 months and 39 pei cent within 18 months 
(See Table I) 

Latei cases which have been giouped in foui classes ac- 
coiding to the anatomic and pathologic findings can be studied 
m gieatei detail In this gioup of cases the mobilizing foices 
weie applied diiectlv to the footplate at the point of maximum 
fixation, and an immediate impiovement in heaiing aboie the 
30 db level was obtained m 60 pei cent of cases In this 
gioup of 142 consecutive cases, an unusually high numbei of 
cases happened to be of Class IV Excluding this gioup of 
veiy unfavoiable cases foi mobilization bv oui piesent tech¬ 
nique, 76 2 pel cent of all otheis had an immediate inipiove- 
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ment in heaiing to above the 30 db level In oiu pievious 
lepoit^ which included all Class IV cases, 72 pei cent had an 
immediate impiovement in heaiing Many moie cases weie 
mobilized when the foice was applied diiectly to the lesion 
as the stiength of the ciuia was not a limiting factoi Moie 
tiauma, howevei, was induced at the footplate of the stapes 
in mobilizing cases with moie extensive lesions With the 
application of moie foice at the footplate, moie tiauma was 
induced to these stiuctuies In the foui months following the 
opeiation, 36 pei cent of those cases which had an immediate 
impiovement in heaiing to above the 30 db level legiessedto 


TABLE II 


Regiession of Heaung Impiovement ui Classified Cases 
___Foui I^Ionths Postopei ative 


No of 
Cases 

No Above 

30 db 

% Cases 
Impi o^ ed 

Number 

Regress 

Per cent 
Begiess 

Class I 






Barlv Otosclei osis 
Class II 

26 

22 

84 6 

2 

9 

Mod Adi Oto 
Class III 

63 

43 

68 

23 

53 

Adv Otosclei osis 
Class IV 

21 

16 

76 

4 

25 

Unfavorable Cases 

32 

4 

12 

2 

50 

Totals 

142 

85 

60 

31 

36 


the pi eopei ative level Theie weie too few cases which weie 
obseiyed beyond the foui-month peiiod to make a significant 
lepoit at this time 

The postopei ative behavioi of the foui classes of otosclei otic 
involvement can be compaied In Class I weie giouped cases 
in which the otosclei otic lesion was small Palpation levealed 
fixation at one end of the stapes, while the othei was fiee 
The footplate was blue in color, and theie was no nan owing 
of the stapejo-vestibular joint space The otosclei otic lesion 
was not visible with the micioscope An immediate impiove¬ 
ment in healing was obtained m 84 6 pei cent of cases As 
the otosclei otic fixation was minimal, the mobilization pio- 
ceduie was not tiaumatic to the tissues at the footplate of the 
stapes Only 9 pei cent of this gioup showed legiession to 
the pieopeiative level within foui months (see Table II) 
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In Class II weie giouped cases v ith visible nauo\s mg of the 
stapedio-’s estibulai joint space by otoscleiosis The footplate 
was blue in coloi, but palpation levealed fixation at the in- 
^olved end, the othei end v.as fiee The ciuia weie not 
included in the otoscleiotic mass The majoiitv of the 142 
cases included in this studv piesented chaiacteiistics of Class 
II In this class, the otoscleiotic mass budged the articulation 
and was so extensile that theie was \isible naiiowing of the 
stapedio-iestibulai joint space Consideiably moie difficulty 
was encounteied in mobilizing the fixed footplate Head oi 
neck application of foice usually was not successful, as fie- 
quently the ciiua weie fiactuied Much moie tiaiima oc- 
cuiied at the footplate of the stapes when the mobilizing 
foices weie applied diiectlv to the point of fixation The 
adjacent lestibulai wall, stapes and footplate weie tiauma- 
tized When mobilization was achieied diiectly thiough the 
lesion by diMSion of the otoscleiotic mass the fiactuie pei- 
mitted the loughened hahes of the otoscleiotic mass to oppose 
each othei, leaiing surfaces leadily exposed to the tissue 
leaction winch follows Sixtj'-eight pei cent of cases had an 
immediate impioiement m healing to above the SO db le\el 
Although this high peicentage of cases had an immediate 
impioienient in heaimg, the late of legiession was also high, 
as 53 pel cent letuined to the pieopeiative level of lieaiing 
witlun foui months (see Table II). 

When tlie otoscleiotic lesion was veiy extensue and in- 
vohed, one end of the footplate including the adjacent cius, 
the case W'as chaiacteiistic of Class III Heie the footplate 
was of normal blue coloi except foi the aiea neai the otoscle- 
rotic involvement The mobilizing technique had to be alteied 
in this tiTie of case as the lesion w^as too extensive foi mobili¬ 
zation diiectly thiough the mass The technique lecommeiided 
bj' Fowlei^ IS ideally applicable The ciuiotomy avoids diiect 
fractuie thiough the otoscleiotic mass, and the mobilization 
IS made thiough noi*mal bone wnth less tiaunia. Seventj’-six 
pel cent of the cases in this gioiip had an immediate impiove- 
ment m hearing to above the 30 db level Twenty-five per 
cent letumed to the pieopeiative level of lieaiing within foiii 
montlis (see Table II) 

In Class IV weie giouped cases unfavoiable for mobiliza- 
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tion by oul piesent techniques In most instances, little could 
be done suigically, as the otoscleiotic lesion had leplacedtlie 
entile footplate oi had ieduced the oval window niche to a slit 
In othei cases the exposuie was veiy unfavoiable oi the ciuia 
of the stapes weie involved so that continuity of the ossiculai 
chain could not be pieseived In this study of 142 conseciitue 
cases an unusually laige numbei of unfavoiable cases occuiied 
This loweied the geneial aveiage of good lesults coiisideiabh 
An immediate impiovement m heaiing was obtained in only 
foui cases of 32 in Class IV In all foui the footplate of the 
stapes, although completely infiltiated and thickened by oto- 
scleiosis, was able to be elevated and sepaiated intact fiom 
the vestibule Two of the foui cases, howevei, legiessed to 
the pieopeiative level within foui months 

COMMENTS 

Regal dless of the responsible factois, theie is a suipusingly 
high peicentage of cases which legiessed to the pieopeiative 
level of healing following the mobilization of the stapes Al¬ 
though the active otoscleiotic lesion may cause lefixation 
of a mobilized footplate, evidence fiom animal expeiinients 
and analysis of oui cases indicate that the tissue leaction 
following tiauma induced by the mobilization pioceduie also 
may play a significant lole 

This study has levealed that the peicentage of legiession 
in healing following a successful mobilization of the stapes 
opeiation is piopoitional to the degiee of tiauma induced at 
the legion of the stapedio-vestibulai joint space in mobilizing 
the fixed footplate The application of foice to the footplate 
diiectly has elevated the peicentage of immediate good lesults 
to above 70 pei cent 

The technique of mobilization used in these cases has been 
consei vative, and an attempt has been made to leave the 
stapedio-vestibulai joint space as noimal as possible following 
the mobilization of the stapes Regiession in healing has oc- 
cm led legal dless Theie aie many cases which have main- 
tamed healing above the 30 db level foi ovei thiee yeais 
without any sign of change This, of coiuse, attests to the 
value of this suigeiy As the high peicentage of legiession 
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IS a seiious pioblem, oui attention should be diiected towaid 
impiOMng the technical appioach in oidei to i educe the post- 
opeiative iegression in the improved hearing 

CONCLUSIONS 

Of all cases having an immediate improvement in hearing 
above the 30 db level, 36 per cent veie found to regress to 
the pleopelatl^e le\el vithrir four months This high rate 
of regression is probably due in pari; to the lefixation of the 
stapes by an actnelv growing otoscleiotic lesion and in part 
by the tissue reaction, vhich occurs as a result of the trauma 
induced m mobilizing the otoscleiotic lesion at the footplate 
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THE EIGHTH BRAZILIAN CONGRESS 
OF OTOLARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY 

The Eighth Brazilian Congress of Otolaijurgologj* and 
Bionchoesophagologj’’ will be held in Porto Alegre, Brazil, 
the fust week of September, 1959 President Dr Ivo A 
Kuhl, Andiadas 1727, Porto Alegre, Brazil 



TUMORS OF THE GLOMUS JUGULARIS 
A Report of Nine Cases 

J Lewis Dill, M D ,t 
Detioit, Mich 


Guild,^ 111 1941, lepoited the piesence of small stiuctuies 
in human tempoial bone sections located neai oi m the 
of the jugulai bulb, to which he gave the name “glomus jugu- 
laie,” and in his papei in 1953,= he fuithei discussed these 
bodies He had noted that they occuiied with almost equal 
fiequencj'- along the couise of the neive of Jacobson The 
numbei of glomus bodies in an eai vaiied fiom possibly none 
to as many as twelve Of 88 eais studied, 60 had eithei one, 
two, thiee oi foui glomeia each About one-half weie found 
in the adventitia of the dome of the jugulai bulb, one-fifth 
in the osseous canal, thiough which the neive of Jacobson 
enteis the middle eai fiom the jugular fossa, and about one- 
fouith had a glomus formation in the mucosa of the cochleai 
piomontoij^ as fax peiipheiallj’^ as the descending facial 
canal 

Simpson and Dallachy^ leviewed the reported cases of 
tumois of the glomus jugulai is, and found a total of 172 cases, 
only 14 of which had been lepoited piioi to 1945 Ages in 
the 172 cases vaiied fiom 22 yeais to 69 years, and it vas 
noted that the tumor ocuiied five times more fiequentl}^ m 
Avomen than in men These authors state, “Tumors of the 
glomus jugulare in the middle ear grow slowly, and the con¬ 
stituent cells are uniform in appearance There is no capsule, 
however, and continuous expansion of the growth occiiis 
Avith extension outward along the external canal, upwards 
into the middle cranial fossa, medial with damage to oi 
destruction of the structures of the internal ear and labyrinth, 
or downwards into the jugular foramen Spread may occur 


•Read at the Meeting: of the Middle Section of the American Larjn 
g-olog-ical Rhinolog-ical and Otologncal Societi st Louis Mo Jan 

fDepartment of Otolari ngrolog'j Henrj Foid Hospital Detroit 2 lilich 
Editors Note This mamisci ipt receii ed in The Lari ngoscope Office and 
accepted for publication Jan 14 inss 
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in moie than one diiection The lesion in the vast ma 30 iity 
of lecoided cases shovs locally invasive chaiacteiistics ” 

They fuither stated that, “while the site of oiigin laigely 
deteimines the diiection in which the gio%\th spieads, the 
cases laigely fall into foiii mam clinical gioups Undei 
then Gioup I classification theie aie auial symptoms only 
In Gioup II theie is neuiological in\ ohement de\ eloping yeais 
aftei the aiiial sjTnptoms The neives involved by piessuie 
aie usually the IXth, Xth, Xlth, and Xllth In Gioup III the 
neuiological symptoms and auial symptoms develop concui- 
lently The giowth heie piobablv aiises neai the oiigm of 
the tympanic neive In Gioup IV, the least common, the 
neuiological symptoms piecede the auial symptoms 

Except foi Gioup IV, of which theie weie no cases, each of 
oui nine cases fits aptly into one of the foiegoing classifica¬ 
tions In Gioup I, the laigest, theie v eie six cases Of these 
six, foul weie Negio, two weie white, and sex was equally 
divided between male and female Ages langed fiom 31 
yeais to 65 yeais 

A case, a white female, aged 23, came undei the Gioup II 
categoij’- In Gioup III, both patients weie white, female, and 
ages 37 and 43 veais lespectively 


GROUP I 

Case 1 —PG (024592), female, white aged 55 

Initial Msit Sept 7, 1949 Complaint of thumping sensation in left 
ear, noted since preceding Xoiember, which was sinchronous with the 
heart beat There was an occasional pain in the left ear Examination 
revealed a redness of the inferior quadrant of the left txmpanic mem 
brane Hearing test showed 15 20 db loss of heanng, left, mastoid 
Xravs were negatixe Xo diagnosis established 

Msit Mai 2 1951 Xo treatment since pieiioiis examination 
20 months preiiousU Tinnitus was peisistent in left ear and an in¬ 
creased sensation of fullness of the left eai had been noted for sei ei al 
Examination revealed a reddish mass at the inferior quadrant 
of the left middle ear, healing test showed a loss of 30 db in the left, 
X rai s of mastoid, petrous apex, and base of skull w ere negatix e A 
tentative diagnosis of glomus jugulans tumor was made surgen how¬ 
ever, was postponed 

Return visit Mav 24, 1952 Xo apparent enlargement of tumor, no 
particular increase in patient’s svmptoms, biopsi was done Pathological 
report Glomus jugulare tumor, treatment X-rax 3000 r units 

Return iisit June 16 1953 Tumor was still present, no progressive 
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enlaigenient noi inciease in symptoms A\as noted, tieatnient \ra\, 
3000 7 units 

Yeailj obsenations weie made duiing 1953 to 1958 

Last piogiess Msit Sept 17, 1958 Patient had no paiticiilai complainls 
otliei than a vei\ mild tinnitus in the left eai E\amination reiealed 
slight thickening of the left drum, a small red tumor •\^as visible tlirougli 
the dium, appaientlv aiismg fiom the flooi of the middle eai Tins 
tunioi appealed to be smallei than befoie, healing remained about the 
same as befoie, possibh slightlv impioved (see Pig 1) 
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ten aeais this patient is alive and veil 
’ Ol id not am en, t«nioi in the left eai This 

Case 2-EK (S2S721). male, nhite* aged 31 

i\hrch'h\d‘bLt^mpa;nt^®'i thumping sensation, light car 

as S5 chionoSs nuf/ This uas continuous and 

vas sjncnionous ivith his heart beat Examination levealed a noimal 

ofm the n^rof^the midf,"'^" noteTm the" m^M^ ear arising 

noinial heanng reiealed appiox.niatcb 

Consideiable bleeding ^^'ls encouiiteied 

Pathological diagnosis Glomus jugulaie tumol (see Pig 2) "" 

Last piogress xisit Sept 11, 1958 Pationi ^ t ..i, nn 

ear symptoms tnoandahalf aeais folloiving remoiai"nf' There 
uas no eMdence of lecuirence of the turned ^ ‘T® Ti.eht 

impiovement of heanng nas noted examination slig 

Case 3 —JA (768230), male Negio aged 32 

Initial visit Oct 13, 1954 CompHint of thumping sensation left ear, 
moie maiKed on Inng dovn, tno months m duration no hearmir loss 
uas noted Examination of the left and,tori canai?e\ea"ed a mifss 0? 
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heaped up area in the auditorv canal just external to the drum This 
mass im-oUed the floor of the canal and extended upwards on the pos 
tenor wall it was soft to the touch and appeared to be c\stic, a mass 
of red tissue in the middle ear behind the inferior ciuadrant of the drum 
was also noted, both seemed to be continuous Xra\s of mastoid and 
middle ear appeared normal, audiogram showed apparentU normal 
hearing Biopsv was taken from floor of canal, there was slight bleeding 
Pathological diagnosis Glomus jugulare tumor 

As patient was from out of town X-ra^ thcrapi was gn tn b^ Ins local 
phvsician, this apparently had no effect on the tumor, and the patient 
became increasingly aware of his heart beat and felt that the thumping 
sensation was likewise increasing 

Feb 22 lion, four weeks since Xra\ theiap\ Xo change in sire of 
tumor thumping sensation left eai, inci eased 
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, Fig ^ Case 2 Xo S2Sr2t—Photograph of tumor (encapsulated) lemoaed 
from middle ear 


Piogiess aisit Jult 2 ia55 Theie appealed to be sonic enlaigenient 
of the tumor 

Surge!! Jiih 12 1933 Radical mastoidectoni! was done, the tumor 
was remoaed and no excessive bleeding was encounteied I’ecoveiv was 
uneyentful 


evadence of recmience of tumor in left ear oi mastoid on Dec 
1 01 Cant! well healed, aiidiogiam showed a loss of hearing 
rig 3) 


30 

(see 


Last contact Xovembei, 1958 Patient has remained well vnth no 
tinnitus and no sv mptoms other than a hearing loss This contact b\ 
letter was font tears aftei initial visit 

Case 4 —^EK (GTo‘'52), female, Xegio, aged 65 

Initial nsit March 22 1952 Patient was first treated in the Eniergenc' 
Room because of severe epistaxis, the episodes of epistaxis had been 
recurrent oyei a three-vear period, and weie attributed to her known 
hypertension Hei past historj indicated that in 1926 she had noted a 
buzzing and bubbling’ sensation in the left ear followed by pain 
Paracentesis of the left drum resulted in consideiable bleeding and the 
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eai liad continued to dischaige Since 1945 a piogiessive -fteakness o! 
the left side of the face had been noted Because of hei eai sjmptoms 
and findings, she was leteiied to the Otological Division and seen on 
the same day Evammation i evealed swelling of the left mastoid, pinna 
and pieauiiculai aiea and puiulent dischaige in the left auditor} canal 
Tumoi giow'th wms seen filling the auditoiy canal, theie was complete 
paialysis of the left side of the face Chest Xrajs weie iiegatne, 
mastoid films ievealed that "Left mastoid shows scleiotic changes lisiWe 
in all portions of the mastoid aiea, no actual bone destruction The 
diametei of the left auditor j canal is much smallei than on the light, 
does not look like bone tumoi ” 

Suigei}, April 1, 1952 Mastoidectomy was done on the left, the 
mastoid coitex was intact, but bled verj freely, the mastoid cells were 
destroyed and filled with a reddish, infected tumor mass, theie vfls 
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Pm 3 Case 3 No 
a loss of healing 


7CS230—Initial and final heaijiig test left eai 


\eals 


complete destiuction of the mastoid and bony eai canal with extension 
paiotid e^laiid aiiteiioily The middle ear 
filled with tumoi mass because of bleeding, the tumoi could he onl} 
paitially removed Pathological lepoit Glomus jugulaie tumoi On 
nasophannx, we discoveied that this tumor "3® 
pioituding fiom the oiifice of the Eustachian tube 

dischaiged fiom the hospital with a well 
fn. thpv"‘'‘s advised, but the patient lefused 
fuitlier tieatment, and we have bad no fuithei contact since that time 

Comment Tins is a patient wnth a slow giowing glomus jugulnre 
tumoi, w’hich lemamed localized to eai and sunounding tissues, simp 

nf'^pvTn\^pars°^dnr a 26 yeai peiiod, with a facial paiahsis 

of seven j ears duration We presume patient is dead 

Case 5 MB (834046), female, Negio, aged 60 

Initial visit June 12, 1956 Complaint of impaiied healing in light eai, 
hearing loss had been noted since 1937, theie had been no pain or 
tinnitus Examination i evealed a ledness of the low er half of the rigW 
drum, suggest!! e of a mass in the middle ear Audiogram show ed an air 
conduction loss for all tones in the tight eai and a bone conduction loss 
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for the high tones in the right ear Chest X-ra\ ^\as negatne. niastoid 
X ra^ shoi\ ed normal del elopnient and aei atioii of the mastoid cells m ith 
no destruction 

Surgen, June 12, 1‘’56 Under general anesthesia, the tumor i\as re 
moied through the auditoi' canal The drum was eleiated as in the 
stapes mobilization operation piofuse bleeding iias encountered After 
remoial of the tumoi, the ear drum was leplaced in its noimal position 
and the auditon canal Mas packed Pathological leport Paragangioma 
or glomus ougulare tumoi 

Progress visit Sept 4 1‘'56 Peiforation of light drum noted, no 
tumor noted, complains of marked tinnitus in right ear 

Last contact in Xot ember, 195S Patient repoited bv letter that tinnitus 
■was still piesent, hearing has been unchanged Xo report of recurience 
of tumor 

Case 6—JD (903415), male, Xegro plnsician aged 40 

Initial Msit Feb 3 l‘'5S Complaint of impairment of heai ing 20 ^ ears, 
left ear, -with pulsating sensation and high pitched tinnitus in that ear 
Follomng a paracentesis of the left drum in 1954, the ear had diained 
for t'wo lears but has since remained dr\ Patient Mas concerned about 
posslblllt^ of carcinoma left ear Examination re\ealed a large bluish 
mass Mliich appeared to be protiuding from the infenoi three fourths 
of the left drum Audiogram rexealed a combined deafness of approM 
mat eh 70 db 

Examination undei general anesthesia Feb 5 195S On examination 
the c%st ruptured it had appeared to be a large bluish cxstic structure 
■which seemed attached to the flooi of tlie canal in the region near the 
annulus, and mIucIi contained a broMTiish fluid After opening the exst 
■wall, there Mas noted hing Mithin and beneath a bluish led, friable and 
evtremelv xascular soft tissue mass, biops\ Mas taken Pathological 
report Glomus jugulare tumor 

Treatment Feb 10th to starch 13th 195S, X-ra^ therap\, 4000 r 

Progress xisit April 2 195S Vestibulai function Mas niarkedh dimin 
ished, left ear 

Surgerv April 30, 195S Radical mastoidectoni', left Mas done rexeal 
mg a large pneumatic mastoid There x\as tumor filling the entiie 
middle ear and extending into the Eustachian orifice, the epitxmpanum 
and the mastoid antrum This tumor x\as completeh remoxed, except 
for vestiges oxer the jugular bulb and carotid arterx 

Progress xasit June 26 195S Mastoid cavitx- and ear looked clean, 
audiogram shoxved 80 90 db healing loss (see Fig G) 

Progiess visit Sept 4 1958 Ear dix skin graft healed Xo recur 
rence of tumoi 

CoMxioT Sexen months after surgerx the mastoid is clean and there 
is no exidence of recui rence 


GROUP II 

Case 7 —IB (524432, female, xrhite, aged 23 

Initial visit Xov 10 1947 Complaint of pain around right ear for 
Prexaous three vreeks, cough and loss of 14 pounds of xx-eight in the 
prexaous six Meeks and of having "generallx- felt bad all oxei ’ for txxo 
X ears Historx rex ealed that she had had a plugged up sensation in the 
right ear, xxhich had begun duimg a piegnancx fixe xears earlier Txvo 
vears prexaouslv she had had an acute infection of the light ear and 
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since, has had an occasional discharge, general physical examination 
Avas essentially negative The auditory canal on the right Avas clean, 
but the drum Avas red and appeared SAvollen in its posterior quadrant, 
Avith a heaped up area along the canal floor close to the drum Mastoid 
X-rajs Avere negative Biopsy Avas done and Avas reported as showing 
squamous cell papilloma On treatment as an infection, her pain dis 
appeared and there Aias much less discomfort 

Next pi ogress visit 15 months later Complaints Avere concerning her 
throat, primarily an inability to SAvalloAv for three days Examination 
revealed a jugular foramen syndrome, with involvement of the IXth, 
Xth, and Xllth cianial nerves The right ear drum Avas red, and there 
Avas a reddish heaped up area on the floor of the canal against the drum, 
which appeared papillomatous X rays revealed slight hazing of the right 
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Pig 4 Case I 
loss Right ear 


No 524432—^Mild hearing loss 20 dh, left ear conductiie 
hearing loss of approximately 40 db conductive loss 


mastoid, the base of skull Avas negative , the petrous i idges Avei e smooth 
in appearance, and there Avas no evidence of destruction 

Progress visit Feb 21, 1949 Audiogram revealed approximately 40 db 
loss of hearing, right eai (see Fig 4) 

Surgery Feb 23, 1949 A radical mastoidectomy was done on the usht 
The cortex AV^as lemoved, and serous discharge pulsated from the mastoid 
cells The cell Aialls appeared soft but Avere intact, there Avas a reddish 
tumor mass in the middle ear projecting from the floor of the middle ear 
and extending into the region of the jugular bulb (This Avas removed 
as far as possible ) 

Pathological report Glomus jugulare tumor 

Surgery, May 21, 1949 Right mastoid Avas reopened The floor of the 
auditory canal and middle ear Avas removed, the facial nerve was isolated 
and the tumor exposed, this could not be removed because, despite 
pinching off the carotid, there Avas such profuse bleeding The patient 
developed a facial paralysis and a left hemiplegia 

Treatment Aug 5, 1949 X ray therapj, 2000 i right ear and mastoid 

Patient was seen at regular intervals during 1949 to 1954 The facial 
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parahsis lmpro^ed, as did the left hemiplegia although there was not 
complete ^eco^er^ from the latter 

On March 31, 1954, X-ra\s of the mastoid region re%ealed a progrcssne 
destruction of the mastoid and adjacent bone Treatment Cobalt 
the^ap^, 4000 r 

Last contact Maa 6, 1958 Patient all\e and falrh well some e\idence 
of right facial weakness and left hemiplagia remained Mastoid was well 
healed, no eaidence of tumor in mastoid or middle ear, still suspect 
presence of intracranial progression, but no definite e\ idence to support 
this 


GROUP 111 

Case S—TK (72T1T5), female, white, aged 37 

Initial Msit Aug 26, 1953 Complaint was of hoarseness, liowe%er. 
histori elicited the following In June, 1952, following a tonslllectom^, 
she notjMl increasing hoarseness with associated poor appetite In No\em 
her, l9o2 difficultv in swallowing de\eloped, though there was no regurgi 
mtion There also was noted a weakness and pain in the left shoulder 
t the same time, there was noted a throbbing and pounding in the left 
nfwri reiealed an area of marked redness in the inferior 

quaarant of thejeft drum Audiogram showed a conductue deafness of 
ppro^matel) 15 db in the left ear Caloric test was normal in each 
nnH Y,®“™’®S‘cal examination disclosed a parahsis of IXth, Xth, Xlth 
tumor w^M made*^' nenes A tentatiie diagnosis of glomus jugulare 

penod*^™™*^ therapi, 2400 r, oier a three week 

followed at inter!als from 1953 to 1958 She has 

devptnn 7 non+^*^*^^ decrease in her neurological s\mptoms without the 
uereiopment of anj new s'mptoms 

to^he^iPff deviation of tongue 

lo ine left. Voice had improved 

sw^loww? Solid foods were 

difficult!'there was an occasional slight 
hehind“l^hr^ip«^,? examination, a small pinkish blush was noted 

tongue Ebfi Jfrn* mfenorl!, so small as to be easih missed The 

stilf nr^inf^ the left side was 

fixatiS ihpi « normal, there was 

improvement in heaS aritenoid Audiogram reiealed a slight 

taken, so the tentatne diagnosis of glomus 
arSd th^^nw^ substantiated X-raj therap! seems to haie 

than five jears”''^^^ patient has been under obseriation for more 

Case 9 ^EK (680217), female white, aged 43 

Plamt'of VA*prp^^n Division of Xeurosurgen Com 

ag&ravatpfl h\ . -worse on the left continuous and 

the left shnitifii bead to the left Had associated aching pain in 

weeks neck !ague in onset, but present six to ele!en 

at about tv,« ^ pounding noise in the left ear had been noted 

anorexia time "Weight loss of 10 pounds associated with 

tion i-et-Qoioa in pre!ious four weeks Neurological examina 

facial xxpoi « mild papilledema no mstagmus There was minimal left 
akness atroph! of left side of tongue, protrusion of the tongue 
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since, has had an occasional discharge, general physical examination 
•\\as essentially negative The auditory canal on the right was clean, 
but the drum was red and appeared swollen in its posterior quadrant, 
with a heaped up area along the canal floor close to the drum Mastoid 
Xrajs xveie negative Biopsv was done and was leported as showing 
squamous cell papilloma On treatment as an infection, her pain dis 
appeared and theie was much less discomfort 

Next pi ogress visit 15 months latei Complaints weie concerning her 
throat, piimaiily an inabilitj to swallow for three days Examination 
revealed a jugular foiamen syndrome, with involvement of the IXtli, 
Xth, and Xllth cranial nerves The right ear drum was red, and there 
w as a reddish heaped up area on the floor of the canal against the drum, 
which appeared papillomatous Xraxs levealed slight hazing of the right 
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insq*®^ —Mild hearme loss 20 db, left ear conductive 

loss Kiglit eai healing loss of approximately 40 db. conductive loss 


mastoid, the base of skull was negative, the petrous iidges weie smooth 
in appearance, and there wms no evidence of destruction 

Audiogram revealed approximately 40 db 
loss of hearing, right ear (see Pig 4) 

rnim^enrtox ^ radical mastoidectomy was done on the ugM 
The POU seious dischaige pulsated from the mastoid 

tnmo, mate: m ed soft but weie intact, there was a reddish 

projecting from the floor of the middle ear 
ts to at potfible^) jugular bulb (This was removed 

Pathological report Glomus jugular e tumor 

Surgerv May 21, 1949 Right mastoid was reopened The floor of the 

*’®P'P''ed, the facial nerve was isolated 

ttnpbmt tf^thP cnttfitd ’ removed because, despite 

pinching off the carotid, there was such profuse bleeding The patient 
developed a facial paralysis and a left hemiplegia ® 

Treatment Aug o, 1949 X ray therapy, 2000 i right ear and mastoid 
Patient was seen at regular intervals during 1949 to 1954 The facial 
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paraUsis l^lpro^ed as did the left hemiplegia, although there was not 
complete reco■'er^ from the latter 

On March 31, 1954, X-ra^ s of the mastoid region re\ ealed a progress^ c 
destruction of the mastoid and adjacent bone Treatment Cobalt 
therap', 4000 r 

Last contact Ma^ 6, 195S Patient ali\e and fairU well some e%idencc 
of right facial 'weaVness and left hemiplagia remained Mastoid was well 
healed, no evidence of tumor m mastoid or middle ear still suspect 
presence of intracranial progression, but no definite ev idence to support 
this 


GROUP 111 

Case S —^TK (7271T5), female, white aged 37 

Initial Msit Aug 26, 1953 Complaint was of hoarseness, however, 
historv elicited the following In June, 1952 following a tonsillectomv, 
she noted increasing hoarseness w ith associated poor appetite In Nov em 
her, 1952, difficultv m swallowing developed, tliough there was no regurgi¬ 
tation There also was noted a weakness and pain in the left shoulder 
At the same time, there was noted a throbbing and pounding in the left 
ear Examination revealed an area of marked redness in the inferior 
quadrant of the left drum Audiogram showed a conductive deafness of 
approximatelv 15 db in the left ear Caloric test was normal in each 
ear Neurological examination disclosed a paralvsis of IXth Xth Xlth 
and Xllth cranial nerves A tentative diagnosis of glomus jugulare 
tumor was made 

Treatment Nov 21 1953 X rav therapv, 2400 r, over a three week 
period 

Patient has been followed at intervals from 1953 to 195S She has 
shown a definite decrease in her neurological svmptoms without the 
development of any new s'mptoms 

Progress visit Feb 12 1953 There was still slight dev lation of tongue 
to the left Voice had improved 

On Sept 30, 195S, patient felt her voice was good Solid foods were 
swallowed without difficultv. although there was an occasional slight 
difficulty with fluids On examination, a small pinkish blush was noted 
behind the left drum inferiorlv, so small as to be easilv missed The 
tongue still protruded slightlv to the left and atrophv of the left side was 
still present Movement of the soft palate seemed normal, there was 
fixation of the left vocal cord and arvtenoid Audiogram revealed a slight 
improvement in hearing 

CoMsiENT Xo biopsv was taken, so the tentative diagnosis of glomus 
jugulare tumor was never substantiated X-ray therapv seems to have 
arrested the growth This patient has been under observation for more 
than five jears 

Case 9 —^EK. (680217), female, white, aged 43 

Initial visit Mav 28 1952 Seen by Division of Neurosurgerv Com¬ 
plaint of severe throbbing headache, worse on the left continuous and 
aggravated bv turning head to the left Had associated aching pain in 
the left shoulder and neck vague in onset, but present six to eleven 
weeks, deafness and a pounding noise in the left ear had been noted 
at about the same time Weight loss of 10 pounds associated with 
anorexia, had occurred in previous four weeks Neurological exaraina 
tion revealed mild papilledema, no nvstagmus There was minimal left 
facial weakness atrophv of left side of tongue, protrusion of the tongue 
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to the left, lnpeiactnit\ of iefle\es on left and limitation of lateial 
movement of neck to the left, some deciease of heaiing on left side 
was noted 

Oui otological consultation elicited a liistoiv of tinnitus and deafness, 
left, foi appi oximateh fn e months Examination i evealed an intact left 
tjmpanic membiane, vhicli was discoloied, and wutli a peculiai fullness 
noted in the uppei and posteiioi quadiants, audiogiam i evealed a bi 
latei^ combined deafness of 20 db in the light eai and 55 db iii the left 
(see Fig 5) X la^ showed an extensive Ijtic lesion in the base of the left 
petious Impiession Tumoi, left middle eai, involvement of Vllth, 
Vlllth, IXth, and XII cianial nei^es 

Suigeij, Tune G, 1952 Sub occipital decompiession i evealed a reddish 
gelatinous tumoi eioding thiough bone, the tumoi infiltiated the petious 
and occipital bones, this tumoi bled fieelj A biopsy was taken, Iiga 
tion of the external caiotid and occipital aiteiies W'as done, but this did 
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Pigr 5 Case 
loss left O'!! 


No G80217—Combined deafness bilnteial Moie maiked 


not seem in am wav to affect the 
lepoit Glomus jugulaie tumoi 
ovei a thi ee week period 


vasculai ity of the tumoi Pathological 
Tieatment Xiaj theiapy w'as given 


Patient’s couise was giaduallv downhill Theie w'as an incieasing 
enlaigement of the tumoi m the left middle eai, an mciease in the facial 
paialjsis, and incieased difficulty in swallowing, wInch developed fioni 
an appaient extension of the tumor around the brain stem A bilateial 
VI th neive parahsis also developed m the late stages 

Patient expiied Jan 9, 1953 No autopsy was obtained 

CoMMCN-i This patient was admitted on Neuiosuiaical seivice with a 

n?‘?hfv\urvnfthTx{r'aL®Nnt,^"'‘^ involvement 

of the Vllth, Y^“h, IXth, and Xlltli ciamal neives an intracianial 

operation ievealed a glomus jugulare tumoi which anparenGv had ex 
tended from the left middle ear apparently had 


TREATMENT AND RESULTS 
Of OUI nine cases thiee patients had suigeiy only 
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1 S2ffl2J, Cow 2, male, aged 31 S\mptonis locali7ed to ear, 

eight months in duration Tumor ot middle eai remoied through druin 
b^ endaural approach Tu o and one-half leais latei, patient is iiell Mitli 
no eiidence of lecuirence 

2 673't52, Caw 'u female, Negro, aged G'l Eai simptoms for 20 lears 
Tumor iniolied mastoid, auditor! canal, middle oar, and parotid gland, 
with extension into Eustachian tube Because of the extent of its growth 
and the bleeding the tumoi could not be entireli remoied No further 
treatment or follow up Patient presumed deni 

3 SS'iO'id, Caw J, female, Negio, aged GO Sjmptoms limited to ear, 19 
\ears in duration Tumoi remo\ed through drum b\ endauial appioach 
No eMdence of tumoi lecuirence two \oars later Has peiforatioii of eai 
drum, persistent tinnitus and nei\e deafness 

Three patients had a combination of surger! and X ra\ 

1 708230 Case 3, male Negio, aged ".i Ssmptoms two months in 
duration, limited to the eai No apparent decrease in tumoi sire as 
result of X-rav theraps About sesen months latei, ladical mastoidcctoms 
with remosal of tumoi No sjmptonis four \eais l.itei except a hearing 
loss No eiidence of lecurrence of the tumoi 

2 ')0321o. Caw 0, male Negio aged 40 Ssmptoms 20 'ears in dura 
tion, limited to the ear X ra' therap' gi\ en follow ed about se\ en w eeKs 
later b' radical mastoidectom' and remo'al of giowth Nine months 
post operatn el', there is no e'ldence of recuiience 

3 524Jii, Case 7, female "lute, aged 23 S'mptoms, fne 'eais in duia- 
tion limited to ear at initial 'isit Fifteen months latei, neuiological 
s'Tnptoms were piesent, in'ol'ing the IXth, Xth and Xllth cranial nei'es 
Radical mastoidectom' with incomplete lemo'al of tumoi Mastoid re¬ 
opened thiee months later Tumoi could not be remo'ed because of 
excess!'e bleeding which could not be controlled 

Three months later, X ra' tlieiap', 2000 r, fne 'ears subsequent!', 
Xra' theiap', 2700 r, one 'ear subsequent!'. Cobalt therap', 4000 r 

Patient alne 11 'eais later, with no e'ldence of tumoi in eai or mastoid 
Suspicion of intracranial in'ohement remains 

Two patients weie treated with onl' X la' tlieiap' 

-I 02^392, Case J, female white, aged 55 Seen in 1949 and no diagnosis 
established diagnosis made thiee 'eais latei , local s'mptoms in eai of 
four j ears’ duration 

In 1952 X-ia' therap', 3000 i, inl953, Xia' tlieiap' 3000 r 

Patient alne and well 10 'ears after onset 'er' small tumoi still 
present in the middle eai Has a mild tinnitus but no furthei loss of 
hearing It is m' opinion that this lad', now 65 'ears of age, with no 
e'ldence of progression ot the tumoi, will oiitlne hei tumoi 

2 727175, Case S, female, white, aged 37 Neurological s'mptoms at 
onset Ten months later w hen fii st seen, thei e w as parah sis of IXth Xth 
Xlth, and Xllth cranial ner'es Tumor, left eai, with jugular foiamen 
svndrome Noimal lestibular test Diagnosis of glomus jugulaie plans 
ible Xo biopsi obtained Diagnosis not pio'en Patient is definitel' 
improi ed five ' ears later A small mass ' ei' much smallei than it w as 
initiall', was noted in the left middle eai Voice is better paral'sis 
still present, slight difficult' in swallowing fluids 

One patient on Neurosui gical seivice had inti acranial surgerj and 
X ra' therap' 

1 6S0217, Case 9, female white aged 43 Admitted on Neuiosurgeri 
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with intiaciamal symptoms History of seveie throbbing headache, vrorse 
on left Aching pain in left neck and shoulder of six to eleven Meeks' 
duration Deafness and pounding in left eai noted about same tune 
Ceiebellai extension of tunioi On suboccipital decompression, glomus 
jugulans tumoi found X-iav therapv given, but course was gradualh 
donn-hill with enlaigement of tumoi in the left middle ear, increase iti 
facial paialjsis, bilateial Vlth nerve paialysis and extension of tumor 
aiound biain stem Patient expired approximately six months after 
initial contact 


SUMMARY AND CONCLUSIONS 

1 A leport IS made of nine cases of tumor aiismg fiom the 
glomus jugulaie Eight cases have been pi oven, one case has 
a piesumptive diagnosis because of the location of the tumoi 
in the middle ear and the sequence of symptoms 

2 The majoiity (eight) of these tumois weie slow gioil¬ 
ing, howevei, one patient with ceiebellar symptoms had an 
appaient lapid onset, and a lapid downhill couise (Case 9) 

S In spite of the duiation of symptoms in seveial cases, 
not one of oui cases has been lepoited as malignant 

4 The symptoms pioduced by these tumoi s depend on the 
site of oiigin and their extension In six patients, the tumoi 
appealed to have its oiigm in the middle eai, two had 
neuiological and auial symptoms develop at appioximately 
the same time, and one patient developed auial symptoms, 
followed a few yeais latei with neuiological symptoms 

5 The duiation of symptoms varied consideiably The 
majority had symptoms of rathei shoit duiation, howevei, 
thiee patients (all coloied) had symptoms of 19 yeais, 20 
yeais, and 26 yeais It is of inteiest to note that these thiee 
tumois which had then oiigin in the middle eai, had only 
local extension of the tumoi into the adjacent areas, and they 
levealed no evidence of malignancy in spite of then long 
duiation 

6 The age of onset (judged fiom the histoiy) vaiied fiom 
18 yeais of age to 51 yeais of age In seven cases, the symp¬ 
toms fust became appaient in the thud and fouith decade, 
thiee patients fust noted then symptoms at 18 yeais, 20 
yeais, and 51 yeais of age, lespectively 

7 Six patients weie female, thiee weie males, a latio of 
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two females to one male Five of oui patients weie white, 
foui weie coloied 

8 Five patients with symptoms and tumois limited to the 
middle eai, who leceived eithex suigeiy, X-iay, oi a combina¬ 
tion of both, aie alive with no evidence of lecuiience of then 
tumor 

9 X-iay theiapy appeared to be beneficial in oui patients 
but has not eradicated the tumoi It seems to shiink the 
tumoi and to lessen the bleeding Two patients who leceived 
only X-iay theiapy appeal to be improved with no evident 
progression of their symptoms Three patients whose surgery 
followed X-ray thei apy have no evidence of i ecui i ence of their 
growth 

10 Bleeding has not been a serious complication except in 
two cases At surgery, removal of a lathei extensne gioni;h 
was attempted and produced excessive bleeding with inability 
to remove the growth entirely in these two patients 

11 Of nine patients with a tumor of the glomus jugulaie, 
six are alive and well with no evidence of leciiirence of then 
tumor One patient is alive (has had four pregnancies since 
onset of hei tumoi) with no local evidence of i ecui i ence, but 
there is a suspicion of intracranial extension One patient 
died of cerebellar extension One patient rs presumed dead 

BIBLIOGRAPHY 

1 Guild, SR A Hitlierto Unrecognized Structure, the Glomus Jugu- 
lans m Man Anat, Rec 79 Suppl No 2, p 29, March, 1941 

2 Gvild, S R The Glomus Jugulare a Non chromaffin Paraganglioma 
m Man Ann Otol , RliinoJ and Laryngol , 62 4, p 1045 

3 Srsipso'f and D\ll\chi A Renew of Tumors of the Glomus Jugu 
laris Jour Laryngol and Otol, 72 3, 1958 



FACIAL PARALYSIS, A METHOD OF TREATMENT 
WITH MASSIVE DOSES OF HISTAMINE 


Silvio H DeBlasio, M D , 

Nationa Heights, Pa 

The piupose of this papei is to piesent a piehminaiy leport 
of the lesults of tieatment of facial paialysis with Histamine 
Diphosphate by mtia-musculai injection of massive doses 
Twenty cases weie tieated, 13 cases of Bell’s palsy, oi idio¬ 
pathic paialysis, and seven cases of heipes zostei oticus 

The geneially accepted etiology of the majoiity of Bells 
palsies IS an ischemia of the facial neive neai the stylomastoid 
f 01 amen, caused by aiteiiospasm These views aie held by 
KetteP and otheis As a lesiilt of tins ischemia, vaiions 
stiuctuial changes take place in the facial neive between the 
lateial semiciiculai canal and the stylomastoid foiamen 

The extent of these alteiations depends upon the seventy 
of the inteiiuption of the blood supply The neive becomes 
unduly constiicted at the stylomastoid foiamen and edematous 
pioximal to this point, while tiny hemoiihagic stieaks aie 
seen lunning longitudinally within the sheath The swelling 
of the neive within the fallopian canal lesults in compiession 
of the adjacent blood and lymph vessels, and consequently 
a vicious ciicle aiises Colliei^ states that a leveisible ische¬ 
mic block may be piesent foi long peiiods in the neives ot 
the limbs without leading to peimanent change, while the 
same block occuiiing in the iigid facial canal will piodiice 
inci easing vasculai stasis and edema leading to complete 
degeneiation She fuithei states that a mixed lesion may 
occui, some of the axons undeigoing degeneiation, while 
otheis lemain in a condition of leveisible block and aie cap¬ 
able of lecoveimg This is the key to the undei standing of 
the effect of decompiession Sullivan- also agiees that dis- 
tuibance of the blood supply is the fust cause of this palsy, 

■Pflitoi £1 Note Tln*^ inaiiusci ipt 1 tcei\od m The Lii \ iiposcope Office 
accepted for publication Jan i 
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but thinks that the paialysis is a lesult of the piessuie upon 
the neive following edema in the iigid canal 

Medical tieatment includes heat, massage and electio- 
theiapv Diugs uith vaso-dilatoi effects ha\e been used, 
such as nicotinic acid, mtiavenous histamine, and papaveiine 
Sjmphatholj'tic diugs have also been tiied, such as eigotamine 
taitiate and tetla-eth^lammonlum chloiide Latelv, Coitisone 
has been pioposed, and good lesults eie lepoited by Robbins ' 
Ceivical sympathetic block has been pioposed 

Suigical tieatment consists of decompiession of the nei\e 
Tickle’s' indications foi decompi ession suigeiv included 
1 cases of acute Bell’s palsy that have shown no impi ovement 
vithin two months, 2 cases wheie lecoveiy is paitial and 
no fuithei impiovement shown in tw'o to tliiee months, 
3 cases of paiesis in wdiich se\eial attacks have occuiied 
causing consideiable psychic tiauma to the patient Kettek 
says many authois lely completely upon i espouse to faiadic 
stimulation, claiming that a complete lecoveiy will ne\ei 
occui when the iespouse is negatne He says that the ma- 
]oiity of his cases showed no lecoveiy aftei twm months of 
obseivation and hence indicated suigical inteiwention Since 
75 to 85 pel cent of all ischemic facial palsies lecoiei undei 
medical tieatment he does not considei any opeiation at 
the onset of palsy Kettel also feels that decompi ession will 
pi event i elapse and lecuiience of palsies 

As to piognosis, neaily all authois agiee that fiom 75 pei 
cent to 90 per cent of these cases wnll lecovei spontaneously 
Response to faiadic stimulation (Tickle^) is important and 
wheie this lesponse is maintained foi twm weeks, neaily all 
cases will lecovei If no impi ovement occui s wuthin tw'o 
months, suigeiy is indicated Lieile^ says that in typical 
Bell’s palsy piognosis is good foi at least paitial lecoveiy in 
a peiiod of a w^eek to several months, but complete lecoveiy 
is lare In cases of paialysis of five months’ duiation oi 
longei, wdieie theie has been no impiovement of the paialysis 
one can expect very little improvement after a decompression 
operation 

The second group of cases are those of herpes zoster oticus 
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Accoidmg to Gill" the disease is an acute involvement of the 
skin chaiacteiized by thick-walled gioups of vesicles which 
may affect the pinna and extend into the external auditoiy 
canal, oi vice veisa Pam and discomfort are associated with 
the disease and may precede the vesicles These vesicles 
may recede, and scar after an acute phase of seven to ten 
days When facial and auricular nerve palsies occur simul¬ 
taneously, the term Hunt’s syndrome is used, the affection 
is rare Treatment consists of orthodox lotions, such as 
ammoniated mercury, bone acid and salicylic acid cleansing 
of the skin, and pituitim injections in some cases Day and 
Jordan advise that recovery in cases of herpes zoster oticus 
is rare 


The 20 cases herein presented were treated by intramus¬ 
cular injection of Histamine Diphosphate (Abbot No 3286, 
275 mgm pei cc ) of 1 to 10,000 dilution, using 1 0 cc at 
daily inter vals until r etuni of function began Then injections 
were given every two or three days until recovery was com¬ 
plete Maintenance dose was earned on at one month inter¬ 
vals foi the next six months At that time therapy was 
discontinued 

Since each case presented rather individual characteristics 
in symptoms and piogi-ess, charts aie prepaied to cover the 
entire series Figure 1 coveis all the cases of Bell’s palsy 
The usual pertinent data as to age, sex, piedominant symp¬ 
toms and interval fiom onset of symptoms to the time therapy 
began, is chaited Cases Nos 1 and 3 weie of only several 
days’ duration when seen, and hence the question of spon¬ 
taneous recovery must always be considered 

Case No 2 is a high school gul m whom symptoms pei- 
sisted for six months Decompiession was delayed and in¬ 
tensive treatment continued as outlined above, with complete 
return of function in six months Of interest is the fact that 
this patient became senioi queen of hei class, following 
lecoveiy from her paralysis 

It can be assumed that in the remaining cases m which the 
paralysis w^as present fiom one to thiee months prior to 
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tieatment, lecoveiy would piobabh not occui spontaneouslj 
in all cases 

One case. No 8, is ^^oltby of special mention, because of 
the duiation of paialysis piioi to tieatment A 32-yeai-old 
female was fust seen on June 27, 1955, \\itli left paialysis 
complete foi tliiee and one-half yeais Tieatment was earned 
on as outlined above, and complete selective neive function 
letuined aftei two months’ tieatment, and has lemained 
functional since then 

Anotliei case, No 6, a 15t-yeai-old male, had paiahsis, 
complete foi thiee j-eais piioi to tieatment Recoveiy has 
been only paitial, but the facial contour is good in the “at 
rest” position without any “pulling” oi “diooping” of the 
face 

In summaiizmg the lesults of this theiapy in 13 cases 

1 Duration fiom onset of sjniptoms to tieatment was 
from tno days to thiee yeais 

2 Duiation of theiapy fiom onset to beginning letuin of 
function 1 ailed fiom two weeks to six months 

3 One case has not completely lecoveied aftei 17 months’ 
treatment 

In leviewing the liteiature, this aiithoi -was able to find 
only two cases of Bell’s palsy tieated in a similar mannei 
Skinnei,^’ in his lepoit of 19 cases, tieated these two cases 
with Histamine Diphosphate in a 1/10,000 dilution His 
remaining 17 cases weie tieated with 1/10,000,000 dilution 
of Histamine with good results He expressed a piefeience 
foi the low dosage theiapy 

The only other reference to tieatment with histamine was 
by Loomis,^'’ who used it by mtiavenous injection in five cases, 
all vnth good results 

In Figure II are included seven cases of heipes zostei oticus 
All presented sjTnptoms of sevexe pain, vesicles and otliei 
sensoi 3 ^ losses such as sense of smell Inter estinglj% six of 
the seven were females XJndei tieatment by the same 
methods, lecoveiy was unifoimlj’’ good in all cases, even 
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though seal ring peisisted m the external auditoiy canal and 
face in case No 17 Since most authois agiee that despite 
meagei literature on the matter, prognosis is very grave in 
such cases under present methods of therapy, perhaps hista¬ 
mine offers its greatest usefulness in herpes zoster oticus 

In conclusion, 20 cases of facial paralysis have been re- 
\newed under therapy rvith histamine b\^ intramuscular in¬ 
jections in massive dosage Return of function has been 
uniformly good in a shoi*t period of time In none of these 
cases did any disturbing side effects or complications arise 
from the drug administered 

Histamine in massive doses offers a rapid and simple 
method of treatment for Bell’s palsy and herpes zoster oticus 
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IVALON AS A NASAL SEPTAL IMPLANT" 

Sylvester C Missal, M D , 
Cleveland 5, Ohio 


Expel imental and clinical evidence indicates that living 
autogenous caitilage giafts aie piefeiable to pieseived iso¬ 
genous caitilage when used to coriect nasal defoi unties ’ A 
thud and least desiiable choice is to utilize a non-absoibable 
toieign substance in lebuilding the nose, howevei, a seaich 
for a suitable substance is justifiable if the end-iesults out¬ 
weigh the hazaids involved when such mateiial is implanted 
in living tissue, in this instance, the nose - When such sub¬ 
stances aie utilized, the clinician should make a caieful studv 
of what happens to the matei lal in the nose, how living tissue 
leacts to such an implant in that anatomical location, and the 
functional and cosmetic lesults attained He is fuithei ob¬ 
ligated to leport his findings in oidei to fuithei enhance oui 
knowledge in this impoitant phase of nasal leconstiuctive 
suigeiy This is a lepoit of such a study made on seven 
cases in which Ivalon (Polyvinyl) sponge was utilized as a 
nasal septal implant 

Two pioblems encounteied in nasal septal surgery piompted 
this study One deals with the question of the need foi lo- 
placing the caitilaginous and bony components of the septum 
lemoved duiing the couise of a submucous lesection Many 
opeiations have been devised to pieseive as much of these 
stiuctuies as possible^ We endeavoi to employ such pio- 
ceduies when feasible, but situations do aiise, when most of 
the caitilaginous and poitions of the bony septum have to be 
saciificed A suitable implant must be inseited to stiengthen 
the septum, pi event cicatiicial conti action, maintain the sta¬ 
bility of the external nose, and to eliminate the “sail flapping” 
effect that occasional!j’’ occuis when only mucous membiane 
compi ises the septum ‘ •’ The second problem concei ns the 
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pievention of septal peifoiations following suigeiy It is a 
complication Minch is a constant annojance to the patient 
because of ciustmg, excessive diymg, bleeding and occasional 
voice changes ivhich may occui Closuie of such peifoiations 
IS difficult ® Peifoiations occui in spite of the most meticu¬ 
lous technique Atiophic mucous membiane, maiked defoim- 
ity of the septum, diving and cilisting due to abnoimal couise 
of an cuiients, and tiauma to the septum fiom lepeated 
cauteiizations can cieate situations m viiich peifoiations 
aie inevitable Should a peifoiation occui, the opeiatoi must 
piovide a bed upon which the mucous membiane can gion , 
otheiwise the healing niembianes on each side will meet and 
a peimanent peifoiation lesult 

The answ'ei to the two pioblems may he in the piocuie- 
ment of suitable mateiial to use as septal implants Auto¬ 
genous and isogenous septal caxtilage giafts aie the most 
desiiable We have a caitilage bank foi pieseiving caitilage 
lemoved at opeiation, but the segments aie too small to sei%e 
as a septal implant foi the puiposes outlined Autops.\ 
mateiial is difficult to piocme, and the specimens lemoved 
aie not much bettei than the mateiial obtained at opeiation 
We weie atti acted by the w’oik being done by Di John J 
Kialik, head of the Depaitnient of Caidiovasculai Suigeiv at 
Maijunount Hospital, on the use of I\alon sponge in expeii- 
mental caidiac suigeiy on dogs, and in its use in the human 
heait Aftei studying his lesults, w'e decided to use the ma¬ 
teiial as a nasal septal implant We found in the liteiatiiie 
scant lefeiences to the use of Ivalon m nasal suigeiy ="' 

Ivalon suigical sponge is a white polyvinyl alcohol sponge 
made by ti eating foamed polyvinyl alcohol wuth foimalde- 
lxy(Je 10 The lesult is a fine-textui ed wdiite sponge wdiich is 
soft and resilient wdien w^et, and haid wdien diy If le- 
moistened, it regains its oiiginal softness It can be easilj’’ 
cut with scissors oi a shaip knife It can be steiilized by 
boiling in w'atei and autoclaving On heating in w'atei some 
permanent shimkage does occur, but once having shrunk 
fuither shrinkage does not occm on lesteiilization It has 
been showm that wdien intioduced into the body, the body 
fluids entei the sponge, and fibi oblasts and blood vessels 
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\ ^ 1 ^ leality the Ivalon sponge acts as a fiame- 

iving tissue It is claimed that a foieign body 

place, and no untowaid complications 
had occuiied in laboiatoiy animals 

Ivalon foi use in the nose in the same mannei 
^ expel iments and in human heaits, since 

Loa K leactions have been obseived when the matenal 

■fi nrr, fashion A suitable segment was cut 

e oc , thoioughly iinsed m steiile distilled watei, 
1 -. ^ uietal foim consisting of two plates 

rnnfn t Ihumb sci’ews The metal compiessoi 

nno Ivalon was then steiilized in an autoclave foi 

ti nm +1 Ivalon segment ivas then lemoved 

ttipn co^Piessoi and packed in a cloth and lesteiilized, 

naek o^ei 30 days, the 

nooa a ^ lestenhzed befoie being used If Ivalon was 

in ofpi'jiT 1 ^ of an opeiation, it was fust moistened 

Affpi hummed to the desiied shape 

2 mm r ^ aveiage thickness of the segment was 

np exeicised in inseiting the matenal to be 

which wniiM deflections or bony ridges lemained, 

ADiominpnt buckling 01 displacement of the implant 

somp wii nasal spine was usually the most tiouble- 

mcision in tiled to avoid a tiansfixion 

exneiipncp harl^^h ° septum intact, foi 

of escape foi incision was the avenue 

attpmnlpH Ip implant if it was extiuded We likewise 
turn foi wp ^ntegiity of the membianous sep- 

facml expiession"''v2din?pS' function is important m 
hpfh a, a PC pr + 1 , packing was loutinely mseited m 

“ tha't ‘i:;rby r 

m healing The lonfci the Mcitln f 

(up to seven oi eight days i„ some cases', t?e l‘rrely 
would healing of the perto.ation oeoui- diffeiS m one 
lespeet ftom the p.oeedu.e followed cldiac „ g«y, “ 
that antibiotics weie not loutmely adm.n.steied pic aSd pist- 
opeiat vely The latter cases we.e cons.de.ed as infected 
when the Ivalon was mseited into the heart, and la.ge doses 
of Penicillin weie given m each case Since, as will be d.s- 
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cussed latei, mg did not feel that infection \\as the chief 
cause of complications, we sa\i no justification foi using 
antibiotics as a loutine piocediue 

The numbei of cases was small, but these neie caiefully 
studied and obseived almost daily dining the initial peiiod 
following the opeiation The longest peiiod of obsGi\ation 
has been two yeai s and tin ee months, and the shoi test pel lod 
has been two weeks The numbei Mas small because Ivalon 
M’as implanted only in those cases Mheie extensne poitions 
of the bony and caitilaginous septum had to be iemo\ed and 
could not be leplaced oi tiansposed because of maiked dc- 
foimity, and in those cases Mheie thiough and thioiigh teais 
had occiiiied dining the coiuse of the opeiation, and the 
complication of a peimanent peifoiation Mas feaied We did 
not wish to use a foieign substance in the human nose, about 
M'hose leaction Me kneM' little, Mithout justification foi doing 
so Piioi animal expeiimentation, using Ivalon implants in 
the nose had not been feasible Diiect obseivation of the 
effects of I^alon implantation upon the dog heait and the 
human heait, and lefeiences m the hteiatuie led us to 
believe that I\alon Mas not injuiioiis to human tissue The 
cases m Mdiich Ivalon M-as used Meie not selected piioi to 
opeiation The judgment as to Mhethei oi not Ivalon Mmuld 
be implanted depended upon M'hat tianspiied at the time of 
opeiation, i e, if laige segments of the bony oi caitilaginous 
septum had to be lemoved, oi if teais in the mucous mem- 
biane occuiied The leady availability, size and ease of 
handling Ivalon made it a supeiioi implant to an isogiaft oi 
any othei foieign body substance Mutli Mdiich M'e M'eie ac¬ 
quainted 


REPORT OP CASES 

Case 1 R T a 53 ^ eai old white female ^\ as i efei i ed to us because 
of a deformed nose and difficult nasal bieathing: due to an injuif sus 
stained in an auto accident three ^ealS ago Examination le'ealed an 
external nasal defoi miti associated w ith a mai ked deflection of the 
nasal septum 

Laboratom examination showed a white blood count of 6 700 hemoglobin 
10 D gms and hematocnt of 33 pei cent Blood sugai was 109 nigm per 
cent and blood uiea nitiogen 8 5 Urine was negative foi albumin and 
sugai 

A submucous resection combined with a iliinoplasti was done on 
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Octobei 5, 1956 Most of the caitilaginous septum and a poition of the 
bon\ septum had to be iemo\ed An Ivalon implant i\as inseited to 
Piovide a suppoit foi the doisum of the nose 

She was given Penicillin 800,000 units daily foi two dajs, then Teira 
nivcin 250 mgm tliiee times a dav foi the following eight dais The 
laseline packing, which had been inseited into both sides of the nose 
was lemoied on the fifth postopeiatiie day The cosmetic and functional 
leMlts weie good The Ivalon implant was appaientlj well toleiatefl, 
and wdien the patient was last seen in lanuaiv of 1959, no change was 
noted in the nose 


Case ^ A W , a 32 leai old white male came to us wnth a complaint of 
nasal blockage associated with ciusting and diyness of the nose 
ammation levealed a maiked displacement of the nasal septum to the 
lett with spin foimation and obstiuction of the nasal aiiwai The 
patient showed clinical and laboiatoii evidence of nasal alleigi 

Laboiatoij studies showed a white blood count of 7,600, a heraaglohin 
or 15 5 gms , and a hematociit of 50 pei cent Urine was negative foi 
albumin and siigai 


1 nasal septum was done on August 28 

iJbb At opeiation the mucous membiane of both sides of the caitilagin 
ous septum was veil thin and atiophic, and a thiough and thiough teai 
of the meticulous technique An isogenous caitilage 
part tioni the cartilage bank wms inserted between the mucous mem 

mniimiJ ^‘fo piovide a bed foi the 

membiane of both sides of the septum foi the purpose of pic 
tenting a peimanent peifoiation 

S‘''en postopeiatneh, and the vaseline packing which 
lu both sides of the nose was removed the second post 
out comniftlu n.? Of daih postopeiati\e caie, the isogiaft sloughed 

^ * postopeiative d.iv and a peifoiation lesulted 

? L H ” bleeding and crusting, it was decided to attempt 

a closure of the peitoiation using an Ivalon implant 

on Septembei 15, 1956, one jeai and ten 
ipneth TTiri 1 nm^ opsiatioii The peifoiation measured 2 cm m 

,”t' The iiuicous membiane flaps weie caiefulU 

separated, and an Ivalon implant measiuing 3 cm bv 2 cm was inseited 
tincl held in plncG ^\ith ■\fl,seliue packing 

secondPacking was removed on the 
second postopeiatne (^a^ Tiie mucous membiane edges nould not lieal 

fneimamm foui teentu post ope. ative dai 

A peimanent peitoiation has lesulted The tissue leaction to the Ivalon 

rustmg ® cha.acteuzed bv edema of a nmde.ate deg.ee and 


Case 3 E L a jeai old white male was lefeiipri in ue: hpcause of 
lecuiient attacks of epitavis and obstiuction to breathing He bad had 
can eu done to both sides of the septum elsew he. e Evamilat.on le 
vealed a marked def ection of the nasal septum to the lefF 'M e bleeding 
point was difficult to localize because of the septal dlfoimity A sub 
mucous resection of the septum was advised ^ ueioimiiy a 

Laboratoiv findings on adinission showed a white blood count of 7,450 
a hemoglobin of 15 gms and a hematociit of 49 pei cent Ui me was 
negative foi sugai and albumin ‘ unue 

The opeiation was per foi med on August 28 1956 Dining the couise 
of the operation a thiough and thiough teai occuued m the mucous 
membiane at the site of the pieviouslv done cauteiizations An Ivalon 
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implant A\as inseited beU\een the mucous membiane flaps to pio\i(3e a 
bed upon which the edges of the torn mcmbianes could heal 

Penicillin in the amount of 400 000 units, tuice dail' uas gi\cn foi 
two da^s and the packing renio\ed on the second postoperatne da^ 
The mucous membrane complete!' budged the peifoiation in the right 
side of the nose but did not heal o'ei on the left side The T'alon 
presented itself at the line of incision "Inch had been made in the left 
'estibule and had to be remo'ed finall' through the unhealed line of 
incision ten weeks after the operation The implant "as easil' re 
mo'ed, indicating that there "as little if an' fivation due to ingiowth 
of adjacent li'ing tissue The line of incision piomptl' healed and the 
septum "as intact 

Case -i T) B a 15'ear old "hite female "as leferred to us because 
of an external nasal defoimit' and difficult' in breathing following an 
injur' to her nose in childhood Examination ro'ealed a deformed and 
depiessed nasal bridge associated with a deflected septum "Inch com 
pletelv obsuucted the airwa' on the left, A submucous lesection was 
advised, to be followed two 'ears latei with a rhinoplast' 

Laboratorv findings on admission showed a white blood count of 7,500 
a hemoglobin of 12 gnis and a hematocrit of 17 pei cent Uiine was 
negati'e for albumin and sugar 

The operation was performed on August 31 1056 The caitilacinous 
septum was so badlv deformed and fiagmented that most of it had to be 
lemoved An Ivalon implant was inserted between the mucous membiane 
flaps and held in place 'vith 2 0 chionnc catgut mattress sutuies 

Penicillin 400 000 units once dail' was gnen for three da's The 
vaseline packing was remo'ed on the second postoperntne da' The 
I'alon was apparentl' well toleiated and the single incision made in the 
left 'estibule healed, howe'er ten weeks after the operation the I'alon 
implant presented uself through the old line of incision and had to be 
remo'ed foui months after implantation 

The implant was leadiU lemo'ed, indicating little if an' fixation b' 
infiltration of li'ang tissue The line of incision piompth healed 

Cast 5 A K a 4'’'eai'Old white male was lefeired to us because of 
a deformed nose and obstruction to breathing due to a lecent fractal e 
of the nose sunerimposed on an old healed fractuie Examination le- 
vealed an exteinal nasal defoimit' associated with an obstiucting deiia 
tion of the septum to the right A submucous lesection and ihinoplast' 
was advised 

Laboiatori findings on admission showed a white blood count of S 100 
a hemoglobin of 12 gms and a heniatociit of SS pei cent Eiine was 
negative foi sugai and albumin 

The opeiation 'vas peifoimed on October 4 1057 The destiuction and 
deformitv of caitilage and bone of the septum made it necessai' to inseit 
an I'alon implant to aid in stabilizing the nose The usual tiansfixion 
incision had been made The implant was fixed with 3 0 chiomic catgut 
mattress sutures 

No antibiotic was gi'en The packing was lemo'ed on the fouitU post¬ 
operative dav The transfixion incision healed on the light side of the 
septum but peisisted on the left An inflanimatoi' leaction with a 
mucopurulent drainage, pain and edema set in and the Ixalon implant 
protruded through the incision one month aftei the opei ation The 
drainage peisisted imtil the I'alon was remo'ed ten weeks latei The 
implant was readilx lemoved indicating little if an' fixation b' intil 



274 


MISSAL IVALON AS NASAL IMPLANT 


tration of living tissue The inflammatoiy leaction quick!} subsided 
and the line of incision healed 

Case 6 T A, a 23}eai old \\hite male was lefeiied to us because of 
difficult} in bieathing through the nose, following a football injui} in 
his high school da}s Examination levealed a maiked deflection of the 
nasal septum to the left with obstiuction of the airway A submucous 
lesection of the septum was advised 

Laboiatoii findings on admission showed a white blood count of 9,600, a 
hemoglobin of 13 gms, and a hematocut of 44 per cent 

The opeiation was peifoimed on Novembei 17, 1958 A transfixion 
was made Since most of the cartilaginous septum had to be lemoied 
an Ivalon implant measuiing 2 cm by 5 cm was inseited and anclioied 
with 3 0 chi omic catgut matti ess sutures 

Penicillin, 600,000 units and Stieptomycin 0 5 gms was gnen dail} £oi 
foui dais The nasal packing was lemoved on the third postopeiatiie 
day The postopeiative couise was uneventful 

Two iveeks following suiger}, it was noted that the left nasal vestibule 
became occluded bi mai ked hvpei plasia of the soft tissue of the columella 
making it difficult foi the patient to breathe Since the sivelhng did not 
subside the patient was taken to suigeiv foi a levision operation on 
Januaiy 3 1969, two months aftei the initial suigei} It was deciden 
to 1 amove the Ivalon with a poition of the adjacent mucous membiane 
though it was appaientl} being xvell toleiated This was done for the 
pill pose of histologic studx 

It was noted that the mucous membiane peeled off easily from the 
undeihing Ivalon implant In fact, a segment of mucous membrane 
had to be sutuied to the undeiljing Ivalon before a lepiesentative 
specimen could be obtained The histologic findings will be presented 
latei Recover} was unev'entful 

Case 7 J P, a 43 yeai old white male was lefened to us because of 
nasal blockage Examination levealed a deflection of the nasal septum 
blocking the light nasal an wav A submucous resection of the nasal 
septum was advised 

Laboiatoiy findings on admission showed a white blood count of 6,100, 
a hemoglobin of 12 9 gms, and a hematocut of 42 pei cent Urine was 
negativ^e foi albumin and sugai 

The operation was peifoimed on Decembei 29, 1958 Because of the 
amount of septal caitilage lemoved an Ivalon implant measuiing 2 5 cm 
bv 5 cm was inseited and sutuied in place with 3 0 chromic catgut 
sutures 

Patient was placed on Auieomjcin 250 mgm eveiv six houis and 
600 000 units of Penicillin dailv foi tliiee davs The packing was le 
moved on the second postopeiative dav and the patient dischaiged The 
following dav he presented himself with nasal obstruction due to marked 
edema of the nasal mucous membrane of the septum He showed im 
svstemic evidence ot infection and had no complaints other than the 
obstiuction Aspiration needling failed to vield pus oi old blood He 
was finallv taken to suigeiv one vv'eek later and the Ivalon implant 
removed Cultures taken fiom the bed where the implant laid showed 
few colifoini bacilli and a few Staphvlococcic auieus of the hemolvtic 
tvpe The implant was removed with ease The edema giaduall} sub 
sided Patch tests on the forearm made with fiesl Ivalon and segments 
of the removed Ivalon specimen showed no skin reaction after 24 and 
48 houis 



MISSAL IVALON AS NASAL IMPLANT 


275 


Two additional cases of thiough-and-thiough teais m the 
nasal mucous membiane occuii mg at the time of opeiation 
waiiant inclusion in this senes though Ivalon was not used 
In both instances isogiafts fiom oiii caitilage bank weie im¬ 
planted in the septum to piovide a bed foi the giowth of the 
epithelial tissue One occuiied in a young man of 17 and the 
othei in a 47-yeai-old adult In the foimei patient the centei 
of the giaft neciosed and a small peimaneiit peifoiation le- 
sulted In the lattei patient the entiie giaft sloughed out, 
and a laige peifoiation lesulted In Case 2 of the Ivalon 
senes an isogenous nasal caitilage giaft used at the time of 
the onginal opeiation sloughed out making a total of thiee 
cases in which isogiafts failed to pi event the foimation of 
peifoiations 

In summaiy se\en cases langmg fiom 17 to 57 jeais in age 
were piesented The I\alon implant has been letained in one 
case foi ovei two j-eais One implant uhich was appaiently 
being toleiated well was lemoved foi histologic study The 
implant was iejected by the host tissue in five cases Onlv in 
one case could tiue infection be demonstiated In five cases 
the Ivalon was implanted because of extensive lemoval of 
caitilage and bone fiom the septum In tuo cases it uas 
implanted to pi event peimanent peifoiations Antibiotics 
weie not loutinely used noi gi\en in laige doses as in lieait 
suigeiy Five opeiations \\eie submucous lesections alone 
and tuo weie ihinoplasties combined with submucous le- 
section Thiee additional cases (including Case 2 in the 
oiiginal senes of seven), in which isogiafts fiom a caitilage 
bank weie used to pi event peifoiations veie appended In 
all thiee cases the isogiafts weie iejected totally oi paitially 
and peimanent peifoiations lesulted 


DISCUSSION 

At this point in the piesentation the casual leadei might 
hastily conclude that Ivalon is unsuitable as a nasal septal 
implant since in five and possiblj'" six of seven cases the 
Ivalon was not letained to date (in Case 6 an appaiently well 
toleiated Ivalon implant was delibeiately lemo^ed foi histo¬ 
logic study) Tlieie is a wise old saying to the effect that we 
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impiLt‘'ition''“’^'’°‘°“'''‘’'' '* heait iemo%ed ten di%s after I -ilon 

paiaave study weie likewise lejected in whole (two cases) 
01 in pait (one case) 

The appaient failiues foi the implant to be accepted can¬ 
not be attiibiited to faulty technique as we followed the usual 
pioceduies we did in loutine submucous lesections and ihino- 
plasties, 1101 upon infection, foi m only one case was a mild 
infection demonstiated The answer as to why the Ivalon 
implant was accepted in the heait and not in the nose must 
be attiibuted to something in the inheient natuie of the two 
lespective tissues To study this pioblem fuither we enlisted 
the aid of Di J Kialik, who furnished the heait specimens 
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obtained fiom dogs which had been saciificed at \aiying 
peiiods aftei Ivalon had been implanted in the animals 
He also made available to ns a specimen of a human heait 
fiom a patient who died of congestne heait failiue 30 days 
aftei halon was implanted to covei an atiial septal defect 
Di E Sieglei, Diiectoi of Laboiatoiies, \eiy kindlv consented 
to do the histologic studies 

Figuie 1 IS a photoniiciogiaph fiom a slide of the heait of 
a dog saciificed ten days aftei Iialon was implanted to close 



, ^ijcrophotog:raph of a human heait removed at autops\ lO da\s 
after l\a\on implantation 


an artificially piodiiced intei-atiial septal defect The endo- 
caidial suiface is to the left One notes an exubeiant, acute 
inflammatoiy leaction extending fiom the endocaidial side 
into and between bundles of I\alon This leaction undei 
highei magnification consists of fibiin, led cells and polymoi- 
phcnucleai leukocrtes and edema fluid 

Figuie 2 IS a photomiciogiaph of a section fiom a human 
autopsy heait examined 30 days aftei Ivalon w'as implanted 
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to close an atiial septal defect In the aiea photogiaplied, 
which IS at the junction of the Ivalon and the amide, one 
notes the usual constituents of granulation tissue, namely, 
fibiin, piolifelating fibioblasts, round cell infiltiation and 
newly foimed capillaiies and veins At about the centei of 
the photogiaph, the stiaight line lelationship between the 
Ivalon on the left and the auiicle on the light is no longei 
seen Theie is a foieign body type of giant cell leaction 



Fist 3 Microphotograph of a noimal human septum taken undei lo" 
magnification 


piesent immediately adjacent to some of the Ivalon fibeis 
The most impoitant finding demonstiated is the extensive 
infiltiation of the gianulation tissue into the mteistices of 
the Ivalon In the cential poitions of the Ivalon only fibim 
and inflammatoiy cells aie seen Piesumably the fibi oblasts 
have not had time to move in 

Figuie 3 is a low powei view of a noimal human nasal 
septum At the top of the photogiaph is non-keiatinized 
squamous epithelium In the lamina piopiia one found the 
usual mucous and seious glands Aiteiies and veins aie 
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piesent in this layei as well as in the peiichondium layei A 
layei of caitilage is seen at the bottom of the photogiaph 

Figuie 4 IS the most significant miciophotogiaph in this 
senes It shows a section of nasal septal mucous membiane 
adjacent to Ivalon implanted into a patient’s nasal septum 
and lemoved 60 days following suigeiy The photo illustiates 
why the entiie implant was lemoved with lelative ease Un¬ 
like the heaits, the Ivalon to the left has not been infiltiated 



ri& 4 ^IicrophotoRi apU of a section of l\alon co\oied b\ nasal mucous 
membrane Specimen iemo\ed 60 cll^s aftei implant ilion of the I\alon 


to any extent by gianulation tissue In othei woids, the 
stiaight line i elationship between the sponge and the nasal 
tissue has been letamed almost completely An occasional 
foieign body giant cell is piesent at the junction of the lamina 
piopiia and Ivalon Only a small amount of gianulation 
tissue is found in the inteistices 

Figuie 5 shows one of the few laige foci of gianulation 
tissue invasion seen in the centei of the Ivalon specimen 

Figuie 6 is a photomiciogiaph fiom a slide of the heait of 
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a dog saciificed 90 da^s aftei I\alon ^^as implanted to close 
an aitificially pioduced intei-atiial septal defect The Ivalon 
sponge occupies the field at the top of the photogiaph and 
noimal myocaidial fibeis aie seen at the bottom of the pictme 
Dense, hyahnized fibious tissue has foimed a complete capsule 
aiound the sponge and can be seen to ha\e infiltiated the 
sponge to an extensne degiee The A’eitical band to the left 
is one of the endocaidial layeis This is the tj,pe of end 
lesult one nould like to see in all aitificial implants 

We do not feel that the diffeiences in degiee and type of 
leaction bet\\een what occuis in the human and dog lieait as 
compaied to what happens in the human nose, nliich weie so 
giaphicallj illustiated in the miciophotogiaphs, can be ex¬ 
plained meiely on the basis of vaiiations in the blood supply, 
the piesence of a baiiiei such as the peiichondiuim, oi upon 
emiionmental factois such as diyiiig cuiients of an We 
feel that anothei and peihaps moie potent factor might be 
that of local tissue immuniU, oi, as we ^\ould piefei to ex- 
piess the teim, local tissue lesistance 

Williams, in speaking of lethal gianulomatous ulceiation, 
stresses the maxked localizing poweis of skin and mucous 
membiane ” The midline facial tissues may possess gieatei 
localizing poneis than the tissues in othei paits of the bodv, 
in this instance the heait Kahn, in discussing tissue im¬ 
munity and its possible lelationship to midhne facial gianu- 
lomatous ulceiation makes the peitment obseiration “Ap- 
Paiently the exposed tissues of the body caiiy a tiemendous 
bin den of defense Thiough e\olutionaiy ages these tissues 
have had the task of waiding off micio-oiganisms and pie- 
venting then entiance into the blood stream and into deeper 
tissues It IS this great burden that these tissues cany 
that IS unquestionably related to allergic disturbances Like 
ovei-vigilant guards, the surface cells begin to treat sub¬ 
stances as though they were harmful micro-organrsms and 
react with great rntensity on slrght provocation Wilson 
and Miles, in speaking of bodj’’ defense mechanisms, conceive 
u type of immunitj’ confined to one paiticulai area of the bodv 
or to one pailiculai kind of tissue ” Conlej" in discussing 
the principle of cooling as applied to the composite graft in 
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the nose attiibuted the giatifying lesults he attained by utiliz¬ 
ing this method to diminution of the biological activity de¬ 
mands of the giaft until noimal phj'^siological piocesses had 
attained the level of siuvival In oui opinion an equally 
valid explanation might be that the defense mechanism of the 
lecipient site may have been depiessed by the cooling to such 
a degiee that the giaft had an oppoitunity to “take ” 

SUMMARY 

A 1 epoi t was submitted on the fate of Ivalon Avhich was im¬ 
planted into the nasal septum of seven individuals. Tliiee 
additional cases m which human caitilage isogiafts weie 
utilized foi the same puipose weie appended In five and 
possibly SIX of the cases in which Ivalon was used, the implant 
was 1 ejected by the nose The implants weie iejected m 
whole or pait in all thiee cases m which isogiafts weie 
inseited 

Histologic studies of tissue leaction to Ivalon in the human 
and dog heaits weie made and compaied to the leactioii to 
Ivalon m the human nose A maiked diffeience was noted 
in the degiee and type of leaction The hypothesis was made 
that this diffeience was due m pait to the high degiee of 
tissue immunity (oi lesistance) to Ivalon mheient in nasal 
tissue as contiasted to that piesent m heait tissue 
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AMERICAN HEARING SOCIETY MOVES 

National headquarteis of the Ameiican Heaiing Society 
5veie moved to 919 18th St, N W , Washington 6, D C , dur¬ 
ing the Chiistmas holidays The agency occupies fust flooi 
space in an eight-stoiy building which is being lemodeled and 
converted fiom apaitments to offices 



LOW GRADE CANCER OF THE ETHMOID SINUS 

Delmar F. Weaver, M D , 

Detioit, Mich 


Cancer that involves the paianasal sinuses is one of the 
most tiagic diseases that ive, as otolaiyngologists, encountei 
At least 60 pei cent of the patients that have this condition 
do not suivive five yeais, in spite of the best available tieat- 
ment Those who do suivive usually have significant defoinn 
ties and annoyances 

Resection of the uppei jaw foi this condition has been 
earned out foi moie than 125 yeais When Blandin’ lepoited 
his case in 1834, he stated that seveial othei authentic cases 
of lemoval of the supeiioi maxilla had been lecoided 

At the beginning of this Centuiy inteiest developed in the 
destiuction of these tumois with the actual cauteiy Success 
with this method led to the use of electiocoagulation with one 
0 he machines that destioys tissue by extieme dehydiation 
Ihe lesults lepoited following the use of this method by 
such men as New,- Ohngien,^ SchalU and othei s led to con- 
sideiable optimism in dealing with this pioblem, since up to 

40 pel cent of the patients tieated in this manner suivived 
live yeais 

Seveial of these lepoits weie based on quite a laige num- 
bei of patients 


In moie lecent yeais enthusiasm foi a letuin to conven¬ 
tional cold instiument suigeiy m lesection of these tumois 
has developed in some quaiteis This seems to have followed 
the advances that have been made in the handling of suigical 
pioblems in geneial, such as in anesthesia, blood leplacement, 
antibiotics, skin giaftmg and teamwoik 


Cold instiument lesection of the uppei jaw can now be 
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earned out with a low degiee of postopeiatne moilality It 
IS an excellent opeiation foi the teaching of siugical technique, 
since it follows ceitain known anatomical loutes and can be 
desciibed, denionstiated and illustiated, honevei, aiailable 
statistics show the best lesults aie obtained in those cases 
which have been treated bv a plan which includes electio- 
coagulation and, in ceitain cases, iiiadiation 

In the past 15 yeais appioval of the use of electiocoagula- 
tion has been expressed by Cranmer,' Poulsen,'’ Larsson and 
Martensson,' Kara,® Erich® and others Kara' records the 
fact that in one hospital where 30 cases of cancer of the 
sinuses had been treated, the only tno that survned five 
jears had been treated by electrocoagulation 

Time does not permit an adequate discussion of this phase 
of the subject In 1952 the speaker reriewed the liteiatuie 
thoroughly, and reported to this Society the relatne lesults 
following the various methods and combinations of methods 
of treatment of cancer of the sinuses A review of the recent 
hteiatuie confirms the impression that theie is a distinct 
advantage in the use of electrocoagulation in expel lenced 
hands 

About 80 pei cent of cancers Avhich invohe the paranasal 
sinuses originate in the maxillary sinus It is likely that some 
of those that originate in the ethmoid sinus spread to the 
maxillary so soon that the exact point of origin cannot be 
determined The treatment of cancer of the ethmoid sinus 
in a large per cent of such cases is simply an extension of 
the treatment that is carried out for that of the maxillary, 
however, in some cases the tumor has originated in the 
ethmoid sinuses with little question, although extension into 
the other sinuses may have taken place to a certain degiee 
Larssen and Martensson' found 19, or 5 6 per cent of 334 cases 
arising from the ethmoid Haia® found that in 5 or 5 5 per 
cent of 92 cases the ethmoid an caps alone were involved 
Havens and Thornelh* reported four cases of cancer onginat- 
ing in the etlrmoid sinus Harrison^® reported two cases of 
lymphosarcoma of the ethmoid We have treated two cases 
of relatively high grade cancer originating in the ethmoid 
sinus The eye was sacrificed in both cases and electro- 
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coagulation earned out thiough the fionto-ethmoid incision’" 
Radium element was placed in the cavity immediately Sup 
plemental Roentgen theiapy was given both cases at the 
suggestion of the Roentgenologist These patients aie with¬ 
out local lecuiience nine and twelve yeais lespectively One 
patient developed ceivical metastasis in the opposite side an 
thiee months latei on the side of the sinus tumoi Radica 
neck dissection was earned out on each side at sepai ate times 
and he is without lecuiience six yeais since the last opeiation 


Single cases of cancer of the ethmoid have been lepoi e 
by Munson and Munson,” Haiiison,’- Schall,” Hibbs an 
Telch,” Tolczynsky,” Harpei’" and High ” 


The type of cancel involving the sinuses is squamous ce 
caicinoma (epideimoid) in a high pei cent of cases Saicoma 
is much less common and adenocaicinoma lelatively laie 
Fuithei pathological classification may be confusing, due o 
a ceitain vaiiation in teiminology and is consequently beyon 
the lealm of this papei, howevei, since adenocaicinoma o 
the cyhndioma type was piesent in one of the case lepoi 
to follow, something of its chaiacteiistics and its lelative iiC' 
quency of occuiience is thought to be of inteiest 


This tumoi may be called adenocai cinoma, adeno-cystic cai- 
cinoma, adenoid cystic caicinoma, adenoid cystic basal ce 
caicinoma, adenoid cystic epithelioma, basal cell caicinoma 
with hyaline stioma, adenomyoepithelioma, adenocaicinoma o 
cyhndioma type, cellulai mixed tumoi, basaloma and cyhn¬ 
dioma 

In 1859 Bilhoth'® desciibed a cyhndioma of the paiotid 
gland and lefeiied to an eailiei case of cyhndioma of the 
oibit He IS geneially given ciedit foi the fust desciiptmn 
of the tumoi 

Histologically the cyhndioma is chaiacteiized by the ai- 
langement of small darkly staining cells with lelatively httle 
cytoplasm, closely contiguous m anastomosing coids between 
which aie lounded cellulai aieas which may contain mucus, 
hyaline oi muco-hyahne mateiial 

Beck and Guttman”” used the teim basaloma foi this 
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tumol and found but 37 cases invoking the lespiiatoiy pas¬ 
sages and then adnexa in the hteiatuie and added thiee cases 
of then oiin Although the maxillaiy antium Mas invoked 
in ovei half of them theie M-as no case in Minch the ethmoid 
alone M-as involved 

One of the most impoitant chaiacteiistics of the cylindioma 
fiom a piactical standpoint is the lack of coil elation betMeen 
the histopathologj' and clinical behavioi While the nncio- 
scopic pictuie IS one of a veij* Iom' giade of malignancy, the 
tendency to local lecuiience and metastasis is often maiked 
Attention has been bi ought to this fact by Pollock 


Frequenc^ of Occuiience of Adenocai cinoma and C'lindionia in 
Cancel of the Paranasal Sinuses 


A-Uthor Cn.nc^?i Cas«s 

\<leno-Carciiionn 

Pt r cent 

C'hmliomi Ptrcuu 

Laisson and 
Maitensson 

vo4 

11 

33 

34 


10 2 

Schall 

219 

22 

10 

1 


4 

Geschicktei 

r,9 

15 

10 S 

15- 

-C% Stic 10 s 

M atson 

121 

11 

9 

Basil Cell Ca 

0 

0 

Kara 

92 

10 

10 S 

0 


0 

Cranmer 

<11 

5 

“) 5 

2 


O f> 

Xev 

91 

c 

6 6 

0 


0 

Beatt\ 

37 

o 

8 

0 


0 

Poulsen 

~ 19 

2 

10 5 

0 


0 

Haas 

23 

0 

0 

1 


4 3 

McKenzie 

10 

0 

0 

1 


10 

Totals _ 

1176 

S5 (7 2%) 


54 

(4 6% 



Figr 1 


A combined total of 1176 cases of cancel of the sinuses 
lepoited in eleven aitides included 85 Mdiich Meie classified 
as adenocai cinoma, an incidence of 7 2 pei cent In addition 
theie M^eie 54 cases classified as cylindioma, an incidence of 
4 6 per cent This gioup included 15 cases called cystic basal 
cell caicinoma lathei than cylindioma (see Fig 1) 

While the occuiience of cases classified as adenocai cinoma 
M"as lathei consistent in the vaiioiis lepoits, that of cylmdio- 
ma M^as not Five authois lepoited no cylindioma Mhile tM'O 
lepoited an incidence of ovei 10 per cent This may be laigely 
due to the vaiiation in teimmologj”' 
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Schall-= feels that the suigical appioach to tuniois of the 
sinuses should depend on the point of maximum involvement 
He states that if exophthalmos exists and if it is questionable 
whethei the oibit has been involved, the ideal appioach is 
thiough the oibit by an exenteiation of the oibital contents 

In 1944 Havens and Thoinell" thoioughly leviewed the 
liteiatuie dealing with the development and technique of the 



Fifr ia Squamous Pappilloma X21 


f 1 onto-ethmoid incision and lepoited its use on eight cases 
of caicinoma of the nasal cavity and paianasal sinuses 

As a lule the degiee of malignancy of cancel of the sinuses 
lequiies the most active and extensive tieatment that one 
feels IS consistent with safety Theie aie times, howevei, 
when the tumoi is thought to be of sufficiently low giade to 
justify some conseivatism m its tieatment This fact, com¬ 
bined with the unusual occuiience and chaiacteiistics of the 
following two cases, is the leason foi lepoiting them 

Case 1 —A white man, 35 leais of age, was seen by a well qualified 
Detroit otolaijngologist in 1939 He complained of inabiliti to bieatlie 



WEA\'ER CANCER OF ETHMOID SINUS 


289 


thiough the left side of Ins nose and inteimittent attacks of pain o\cr 
the left frontal and nia^illar% sinus legion There was liistoi\ of ha\ing 
had bilateral iridectomies foi glaucoma in 1132 Theie was no useful 
■vision in the light e^e A left Caldwell Hue opeiation was peiformed 
and multiple pobps iemo\ed fiom the left nasal caMt\ A paitial re 
moval of the left middle turbinate was done also 

A well qualified Detroit pathologist made the following leport Squam 
oils and columnar epithelium siii mounting a loose aieolar connectiie 
tissue A few hmphocvtes are infiltiating the stioma Other sections 
are coieied bv stiatified coluninai epithelium The stroma is edematous 
and mvxomatous and infiltiated b\ Ivmphocites 



Diagnosis Infected nasal poU ps 

Poll PS weie lemoied again m 1942 1944 and 1945 

The pathological leport in 1945 was Ghiomcalli infected nasal polvps 
witii excessne hipeiplastic surface epithelium A footnote stated “It 
IS mv opinion this polip would become squamous cell caicinoma if 
allowed to deielop fiiithei It is on the boidei of malignanci at this 
time 

In 194G, one leai latei micioscopic examination of lemoied tissue was 
lepoited in much the same wav 

At this time the patient was lefeiied to an excellent out ot state medical 
centei wheie the chief pathologist and chief otolai v ngologist and an 
associate agi eed that the tumor in the ethmoid i egion w ould pi obabl^ 
lemain benign and more ladical suigeii was consideied optional It was 
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lecommendecl that he be seen evei\ si\ months foi se^eial ^eals Tin'! 
■\^as done 

I sa\\ him fust on Febiuaii 19, 1950, at which time tlieie was a pohp 
b cm in diametei in the left middle meatus He letuined to the out of 
state medical centei, wheie a submucous lesectioii was earned out with 
lemoial or polips fiom the lett ethmoid legion A left iiasoaiitial 
window was made also This was piesumabh an enlaigenient of the 
oiiginal anti uni window put in at the time of the Caldwell Luc 

tissue fiom the ethmoid legion in Mai, June and Juh of 

lyoO 

Ill 1952 I lemoved nioie tiimoi and sent him to the out of state medical 
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^•m^decKlpd'^nia^/'theT examining the lecenth lemoied tissue it 

was decided that the tumoi was still benign and suigeii optional 

the ®sain m 1953, at which time 

the lletioit pathologist made essentialh the same lenoit as he had pie 
iioush Squamous epithelial and adenomatous pohps of nose Squamous 
tipe tend to leour and sometimes become malignant (see P°gs 2a and 2 b) 

iNine months latei I lemoved fuithei tissue and the diagnosis bv a 
local pathologist was squamous cell caicinoma A slide was sent to the 
out of state medical center wlieie the diagnosis of cai cinoLf wms con 
fumed, and it was teirned pseudopapillai\ squamous cell epithelioma 
It was consideied not infiltiatne and not lema.habli high giade Theie 
weie othei aieas winch showed benign papillomatous stiSituie (see Figs 
3a and 3b) 

Roentgenogiams at this time showed cloudiness of the left ethmoid sinus 
with involvement of the left fiontal and maxiliaiv (see Fig 4™ 
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riff "b Snunmous Cell C 11 cjnom \ 



Fig 4 Roentffenogi -im*- of Siiiuse*: showing cloudine‘'S of left (.thmoid 
frontal and maxillai\ sinuses 


Theie seems little question that the tiansfoimation of nasal 
polyps to caicmoma occuiied in this case Tolczynsky^'" states 
that such an occuiience is extiemely laie, and this fact is no 
doubt lesponsible foi the long delay in caiiymg out moie 
ladical siiigeiy 

Schalh^ lepoited the case histoiy of a ivoman who had had 
poljqis lemoved eveiy yeai foi about 10 yeais with no micio- 
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scopic examination When this was done it levealed epidei- 
moid caicinoma of the ethmoid labyiinth 


nifhni following opeiation was earned out bi the 

ipnaincr Sodium anesthesia an incision was made ex 

Tnd nifn upwaid medial to the innei canttius 

anrt Of the innei thud of the ejebiow' The skin 

ft. elevated anterioilj and then posteiioilY as far as the 

side ^ limoid aiteiv, which was ligated and then cut on the nasal 


The anteiioi ethmoid cells 
These cells contained cancel 


weie enteied 
A complete 


thiough the laciimal fossa 
ethmoidectoin> was earned 



f » - • » 


vV- 

*> ^3 
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out The flooi ot the fjontal sinnc 

wall of the sphenoid sinus tL eden.att.V'™ lemoved as was the aiiteiioi 
was 1 amoved completeiv and thoiwmwf® 

maxillaiv antium was enteied fiom fi.i' these sinuses The left 

niembiane iamoved fiom it Thmourt mucous 

tissue siiiioundiiig the opeiative field^vvat* f°it 

unneccessaiv to elect!ocoagulate the earned out but it was felt 

■••■c leni.iining bone 

The wound was closed with lieavv Do.rr,„i„ 
silk skin sutuies eimalon letention sutuies and fine 

A 2GP lubbei tube was passed into the f, 
and left in place foi ten davs sinus thiough the nose 

Micioscopic examination of all the tisane ,e.„„ , 

dicated that the tunioi extended into the maxiiiZV^n opeiation in 
to a limited degiee maxiiin.v and sphenoid sinus 
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The patient has been sMnptoni fiee foi loui and one thud leais Biop 
sies of small tags remoied fiom the ethmoid legion on seieial occasions 
haie been lepoited squamous papilloma but theie has been no significant 
lecunence of the tumoi He is followed closeli, howeier and the pos 
sibiliti of haling to leopeiate upon him in the futuie is lecognized 

Cast, 3 A white woman, age 55, was fust seen on Alai 2G 195S She 
stated that a leai pieiioush she had noticed a swelling deieloping be 
tween the budge of the nose and the innei canthus of the light eie 
This had giown giadualli Foi a leai she had had pain in and aiound 
the light e'e ladiating to the right half of liei head and down to hei 
neck Theie had been lecent leciuient bleeding fioni the light side of 
the nose 
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On examination theie was a fiim subcutaneous tunioi about 1 cm m 
diametei just medial to the innei canthus of the light eje and extending 
up to the legion of the flooi of the fiontal sinus It was not nioiable 
and not attached to the skin 

On examination of the light nasal cavitj theie was found a pobpoid 
tiimoi 3 to 4 cm long and appaieiith aiising in the ethmoid legion 
Biopsi of this was lepoited adenoid cistic caicinonia (cilmdronia) (see 
Figs 5a and 5b) 

It was consideied a low giade of malignanc\ and of slow giowth but 
pione to local lecuiience and distant metastasis, paiticulailj to cenical 
Umph nodes 

Roentgenogiams of the paiaiiasal sinuses weie entiieU noinial (see 
Fig 6) 

Geneial plnsical examination and laboiatoij studies including an 
elect!ocaidiogiam imealed no significant abiioinialities 

Roentgenogiams ot the chest showed pulnionaii eniplnsenia and fi 
biosis Gall bladdei studies weie noimal 

On June 5, 195S, thiough a fionto ethmoid appioach the tiinioi, 114 to 2 
cm 111 diametei was encounteied just undei the skin and subcutaneous 
tissue haling eioded tluough the bone It extended thiough the ethmoid 
sums legion and into the nasal caviti, being 4 to 5 cm long and fiee 
of attachment except iii the ethmoid legion Aftei lenioval of the tunioi 
the suiioundmg aiea was electiocoagulated tlioioughlj This included 
the light side of the nasal septum and destiojed most ot the light nasil 
bone and the nasal piocess of the supeiioi maxilla on the light side 
faince the fiontal duct was iinohed, the tlooi of the fiontal sinus was 
lemoved entiieh so that the oibital contents could obliteiate it as com 
pieten as possible The paitition between the fiontal sinuses was le 
moved so that cliainage could pass to the left side it necessan 

A nuniliei 26 F lubbei cathetei was passed into the tiontal sinus 
thiough tlm nose and the wound was closed with Deinialon and fine silk 
sutuies The patient was dismissed fioni the hospital on the seienth 
postopei dtn e dai, and the i ubbei di ainage tube i emoved at that time 

File months latei theie is no evidence of lecmience 


CONCLUSION 

Two cases of piimaiy cancel of the ethmoid sinus of lela- 
tively low giade have been lepoited in some detail The fust 
case IS most unusual, because theie appeals little doubt that 
squamous cell caicinoma developed in benign polypoid tumois 
that had lepeatedly leciuied ovei a peiiod of 15 yeais Thfi 
laiity of this occuiience is no doubt lesponsible foi the long 
peiiod of time befoie moie ladical suigeiy was earned out 
Extensive electi ocoagulation and heavy iiiadiation was 
thought unnecessaiy because of the low degiee of malignancy 
of the tumoi and unwise because of blindness in the opposite 
eye 

The second case is inteiestmg chiefly fiom the standpoint 
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of the lelatuelv laie cjiindioma ougniating in an ethmoid 
sinus 

Advantage has been taken of the oppoitunity to discuss 
biiefly cancel of the paianasal sinuses in geneial 

BIBUIOGR \PHY 

1 Br \M)iN M Renioial of Left Uppei Ala\ilHM Bone for Osteos.u 
coma Boston Mcrl (iiif! Snip loiii , 11 1 Aug 13, 1S34 

2 Nlu Goioon B Th< Amu Join of Sum New Seties 42 1 pp 170 
ITS. 1938 

3 On\ci I N L G Malignant Disease of the Uppei Taw loui La> iiu 
(jol ami Otol, 52 IS 27 Jan , 1937 

4 SciiMr„ LrRoi A Malignant Tiiniois of the Nose and N'asil Acces 
son Sinuses Jow -I If 1 137 12731270 4ug 7, 1918 

5 CK\^•ME^ L Rfh) Aich Olohtniudol 58 704 709, Dec, 1953 

0 Poe I SIS I p Vmi) Malignant luniois in Nose and Paianasal 
Sinuses Acta Oto Larymiol 43 15 pp 471 481,1953 

7 LvnssoN L\is and MMnNsso\ G^.^^\l Caicinonia of the Paia 
nasal Sinuses and the Nasal Ca\ities ItUi liwi ohxnca 42 1 19 172 Tul\ 
Dec 1954 

8 H\ii\ T\mis H Malignant Tuniois of the Paianasal Sinuses 
TTisi Join Suiy Ohst and Oi/ikc 63 348 354 Tune. 1955 

9 Eiicii John B Peisonal Communication 

10 Mrwii Dhm\i F Tumois of the Ma\illai\ Antium Tin L\mN- 
eostopi, 62 139 159, Feh . 1952 

11_H\mns Fi lii Z andTnouMii IViimMC Malignant Tuinois of 
the Nasal CaMD , Repoit of 8 Cases in which a Fionto Ethmoid Appioach 
was Emplo\ed Atcli Otol 40 396 401 Jul\ Dec, 1944 

12 H^rIlso^ D F X Two Cases of L\mphosaicoma of the Ethmoid 
foil! Laiipiyol and Otol, 61 225 228, Apiil 1953 

13 Ml>son Fwdirkk T and Monson, Hinr\ T E Adenocaicinonia 
of the Ethmoid Sinus Arcli 0/oIai i/iiyol, 45 581 584, Mun 1947 

14 ScHM-n, Li Roa A Malignant Tumois of the Nose and Nasal Ac 
cessoi\ Sinuses Joui AM A 137 15 Aug 7,1948 

15 Hidbs Giorci G and Tiioii HrMi\ A Adenocaicinoma of the 
Ethmoid Sinus Repoit of an Unusual Case XU 1 nit Med School 
Quait Bull, 21 330 332 1953 

16 ToLcziNSKa, Boris Malignant Diseases of the Paianasal Sinuses 
with a Case Repoit of Pllmal^ Carcinoma of the Ethmoid LabMinth 
Complicated hi Nasal Poliposis Tiir Lminooscopf 62 722-735, Juli, 
1952 

17 Hupei, Alitvindep R Lj mphosaicoma of the Ethmoid Join 

Lanjngol and Otol, 65 434 436, June, 1951 

18 High How iro C Saicoma of the Nose and Sinuses The Lvpix- 
GoscoPE, 61 803 817, Aug , 1951 

19 Bileroth, T Beobachtungen ubei Geschwulste dei Speicheldi usen 
hrcUows Arch f Path Anat, 17 357 375, 1859 



296 


WEAVER CANCER OF ETHMOID SINUS 


20 BrcK JosLPn C, and GuT■lstv^ M Rn sr Basalonia oi So called 
C^]lndlOIna of All Pasages Ann Otol, liltinol and Lan/nool 45 CIS 631, 
Sept, 1936 

21 PorrvcK Rom kt S C\lindionia in Nose and Sinuses Ault 
Otolait/naol 55 210 217, Tan Tune, 1952 

22 S( n \i r Li Ro\ A Malignant Neoplasms of the Nose, Paiaiiasal 
Sinuses and Nasopliaimv Evaluation of Suigical Tieatnient 4w<i 
Acad Ophthal and Otolai nnaoJ ruin'; Tan-Peb, 1951 


PAN-PACIFIC SURGICAL ASSOCIATION 

The Eighth Congiess of the Pan-Pacific Siugical Associa¬ 
tion will be held in Honolulu, Hawaii, Septembei 28 thioiigli 
Octobei 5, in 1960 

All membeis of the piofession aie coidially invited to at¬ 
tend and aie uiged to make aiiangements as soon as possible 
if thej'' wish to be assuied of adequate facilities 

An outstanding scientific piogiam by leading suigeoiis 
pi onuses to be of inteiest to all doctois Nine suigical 
specialty sections aie held simultaneously 

Fuithei infoimation and biochuies ma 3 '' be obtained bv 
wilting to Di F J Pinkeiton, Diiectoi Geneial of the Pan- 
Pacific Suigical Association, Suite 230, Alexandei Young 
Building, Honolulu 13, Hawaii 



ESOPHAGOGASTRIC SPHINCTER INCOMPETENCY 

F Johnson Putney, M D , 

Philadelphia, Pa 

The clinical pioblems of benign lesions of the lowei end of 
the esophagus aie basically anatomic pioblems, and the con- 
tioveisv staited in 1719 by Helvetius’' desciiption of a moi- 
phologic sphinctei at the caidioesophageal junction still exists 
Moshei”*- at one time asseited that the caidiac sphinctei 
yas definite and at a latei date stated that it did not exist 

A gieat deal of infoimation on gasti oesophageal leguigita- 
tion and hiatal heinia has accumulated in the liteiatuie in 
lecent jeais and piessuie leadings at the lowei end of the 
esophagus, as peifoimed by Olsen' and otheis- ‘ ‘ have helped 
to deteimine the pait played in gash oesophageal leguigitation 
by both mtiinsic and extiinsic factois, causing elevation of 
intiagastiic piessuies Even though these manometiic pies¬ 
suie studies have incieased oui knowledge, the exact mechan¬ 
ism of gash oesophageal sphinctei function lemains in dispute 
The pi evading opinion today is that a physiologic sphinctei 
is piesent at the esophagogash ic junction, and w'hde it does 
not have the anatomic featuies of a hue miisculai sphinctei 
it acts in such a wmy as to pi event leflux leguigitahon of 
mateiial fiom the stomach into the esophagus unaided by any 
pinch-cock action 

Lendl um^ demonstiated that the distal esophageal epithe¬ 
lium teiminates not in a stiaight line but in a jagged, iiiegu- 
lai and angulated line The consti iction at the esophagogasti ic 
junction IS foimed by a thickening of the ciiculai musculai 
fibeis Theie is no evidence to suppoit the theoiy that the 
hiatus acts as a pinch-cock to close the caidiac end of the 
esophagus, foi its giip on the esophagus is insufficient to 
pi event the noimal sliding movement wdiich occuis duiing 
lespnahon Davis= demonstiated that the level of the esopha- 

*Pead at the meeting of the Eastern Section of the American IJa^^ n- 
gological Rhinological and Otological Society New York N Y Jan 8 1959 

Editors Note This manuscript recei\ed in The Lar-v ngoscope Office and 
accepted for publication Jan 14 1959 
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gogastiic constiictoi in i elation to the diaphiagm was not 
fixed, and was within oi above the hiatus duiing descent of 
the diaphiagm in inspiiation and fell below the hiatal level 
during expiiation as the diaphiagm lose The esophagogas- 
tiic junction is located immediately below the infeiioi esopha¬ 
geal sphmctei and is continuous with the caidiac constiictoi, 
which IS foimed by a continuation of the ciiculai muscle 
fibeis of the esophagus lemfoiced by eliptical muscle fibeis 
and coveied by thick mucosa When viewed esophagoscop- 
ically the esophagogastiic junction appeals as a stellate oi 
puckeied oiifice with a hoiizontal opening which lemains 
closed except duiing the act of swallowing This sphinctei- 
like aiea has been found histologically to consist of a fold of 
mucosa with deep thickened musculai fibeis which act similai 
to valves The flap valve of mucosa at the exact point of 
junction of the esophagus and stomach offeis no obstiaction 
to the downwaid flow of mateiial but is lesistant to lefhix, 
and piessuie studies by Baiiett^ indicated that it opeiated 
ovei not moie than a 5 mm aiea The efficiency of this 
mechanism is borne out clinically by the difficulty encounteied 
in finding the caidiac opening into the esophagus when letio- 
giade esophagoscopy is peifoimed thiough a gastiostomv 
opening, and at times consideiable piessuie has to be exeited 
upon the mucosa at the esophagogastiic junction m oidei to 
entei the esophagus fiom below Allison^ noted also that 
when the esophagus and stomach weie removed fiom the body 
gieatei piessuie was needed to diive fluid fiom the stomach 
into the esophagus than in the opposite diiection Even 
though no actual internal sphmctei can be demonstiated theie 
is an intiinsic mechanism contiibutmg to continence at this 
level, and lecent expeiimental woik by Meiss and his as¬ 
sociates'” indicate that it lies within the esophagogasti ic 
junction 


The maintenance of a competent esophagogasti ic sphmctei 
mechanism seems to be dependent upon 1 an intiinsic 
moiphologic sphmcteiic factoi as yet ill defined, 2 the con- 
tiaction of the ciiculai muscle fibeis of the esophagus and the 
oblique fibeis of the stomach as they come togethei at an 

angle, 3 the valve-like flap of mucous membiane in this aiea, 

and 4 the diaphiagmatic cius The lattei alone cannot m- 
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sine continence, and the size of the opening: in the light cius 
of the diaphiagm is so vaiiable that an opening ivhich is 
laigei than noimal does not ahvavs indicate a hiatal heinia 
Noimallv the mucosa of the esophagus is piotected fiom the 
acid gastiic juice by the secietion of mucus and saliva and 
by its squamous epithelial lining Reguigitation of gastiic 
secretion into the lovei esophagus is piesent in some cases 
and can be pioduced by inci eased intiagastiic piessuie and 
distention ivithout an actual hiatal heinia being piesent In 
1926 Robins and Jankelson” obseived, in 103 cases studied 
1 oentgenologically, that 4 6 pei cent had cai dioesophageal 
lelaxation m a laiiety of clinical lesions iMthout any demon- 
stiable esophageal disease 


TABUB I 


Diagnosis in 181 Patients imUi Smiptonis of D%sphagia and Pain 
fiom Lo'iei Esophageal Disease 




Hntil 

Hernii 

Hooplngopastric 

Incompetencs 

Roentgenography 


1-12 

\ 

161 

/ 

. 19 

0 

\ 

23 

/ 

21 

Esophagoscop\ 

- 

Esophagitis 

_ _ 

_ 39 

r* 

«> 


Gasti oesophageal leflux with its lesulting esophagitis is 
the cause of the most disabling siTnptoms of hiatal heinia, 
and the size of the heinia is no indication of the natuie of the 
lefiux 01 the amount of ulceiation piesent The seventy of 
the symptoms does not alwavs agiee Avith the extent of the 
esophagitis, and the pain at times is not piopoitionate to the 
visible inflammation 

In a gioup of 184 patients (see Table I) seen duiing the 
past five yeais with symptoms of esophagitis, a definite hiatal 
heinia was demonstiated on loentgenogiaphic study in 142 
eases In the lemaining 42 cases with a noimal esophagogiam 
a hiatal heinia was found on esophagoscopy in 19 cases, and 
an incompetent sphinctei ivithout hiatal heinia was piesent 
in the othei 23 cases In appioximately one-fourth of the 161 
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JuRtaJ heinia esophagitis, with oi without ulceia- 
lon was obseived esophagoscopicaUy, but only thiee of the 

actual sphmctei incompetency exhibited 

cases obseived the symptoms weie those of 
oiif, 1^1 cf some degiee usually occuiied on 

1 pciuf lodgment of food not mfiequentlv 

Patients found it necessaiy to take laige 
nnrn-, ^ of fluids witli meals Reguigitation was pi one to 
a -D^ ultake and often inteiiupted the comse of 

Tnfri +1 jog foiwaid aftei eating pioduced leguigitation 

Poa f l-lio mateiial oi soiu fluid leguigitated 

d° r ^ owed again This usually left the thioat feel- 
fnna oP+Pi Sometimes patients noticed lodgment of 

spncflim ^ sternum, accompanied by piessme 

stomacl/^^ leheved as the bolus passed into the 

seveie symptom was that of pain eithei piecoi'dial, 
or downwPa ^^^diating upwaid into the shouldei, 

few Tnip The distiess vaiied fiom a 

the timp in/i- ^ coxiespondmg inconstancy m 

the nain ^ esophagitis became moie maiked 

stoomno-inoie constant and seveie and incieased on 
esneciaJIv if fh commonly awakened patients at night, 

oES bv , i7 backs, and lelief was 

Sie nTesel;77^ watei, milk oi alkalies 

These svmntom<!?^ belching was also obseived 

condition fiom n 7 ^ similai to those of peptic ulcei, a 
condition fiom which esophagitis must be distinguished 

logwSly ‘'“>'>‘7“' 

aD- 7 PP^ fiiof r,o+ 4 ^ and it is now geneiallj 

have an esophagoscopirUamS^”'''^ esophagitis should 
P-PT1 f,r7flincr<ra,r7 Pf ®'^^™‘"ation, even though the Roent- 

of hiatal henna With a positive Roentgen finding 

of hiatal henna esophagoscopy establishes the presence and 

extent of the esophagitis as wpU ^ 

V s7<-is as wen as confums the diagnosis 

In the 23 cases of esophagogastnc sphmctei incomnetencx 
the symptoms weie explamed by the finding op esophsgo- 
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Fig 1 Roentgenogram of a patient -with sphincter ^ncompetenc^ ^Mth- 
out hiatal hernia Esophagoscop\ re\ealed a relaxed and incompetent 
esophagogastric junction in its normal location absence of the normal 
angle of entr\ of the esophagus into the stomach and extensi\e ulceratne 
esophagitis 


scopic examination of an incompetent esopliagogastiic junc¬ 
tion with loss of the noimal angle of entiy of the esophagus 
into the stomach (see Fig 1). In these cases no actual 
herniation was obseived, yet the symptoms weie due to the 
incompetent hiatal constriction Additional esophageal find- 
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rig- 2 Postopeiatne i oentgenogiam of a patient after hiatal lieinia 
lepair in ai hom the esophagus was loo shoit to allow displaoement ana 
establishment of an angle at the esopliagogasti ic junction E\ en thou&a 
the stomach lemainecl below the diaphiagm the peisistence of the airc . 
entia of the esophagus into the stomach permitted incompetenca ana 
esophagitis 


ings weie thickening’ of the mucous membiane with some 
ledness and ledundancy of the folds at the hiatal level The 
mucosa often bled easily, and occasionally small ulceiations 
weie piesent Between the ulceiations which, vaiied fiom 
led to yellow, the mucous membiane was thickened and swol¬ 
len Gianulation tissue when piesent was usually flat and 
did not pioject into the lumen The esophagus was found to 
eiitei the stomach diiectly in a stiaight line lathei than at 
an angle to the left and supeiioily as is noimally obseived 
Ill one case extensive ulceiation existed, which subsequentlj' 
healed with nailowing and stenosis consisting of a funnel-hke 
constiiction, but no visible scan mg similai to that seen m 


PUTNEY ESOPHAGOGASTRIC SPHINCTER 


303 


acquired stiictuies developed In anothei case operated 
upon for repair of a hiatal hernia, the esophagus vas too 
short to allow mobilization and establishment of an angle at 
the cardioesophageal junction, and although the stomach was 
placed below the diaphiagm, incompetency peisisted because 
of the vertical entry of the esophagus into the stomach (see 
Fig 2) While the use of inflation in the lower esophageal 
segment is useful in visualizing a hiatal hernia with marked 
redundancy of the mucosal folds, ballooning of the hiatal aiea 
with an was laiely needed to demonstiate esophagogastric 
incompetency 

It has been my feeling that relaxation and incompetency 
is the fust step in the development of a hiatal heinia, and these 
cases erentually piogiess to actual hernia formation Since 
lelief has thus fai been obtained in this senes bv medical 
treatment, there has been no indication foi fuithei esophago- 
Sicopic examination On the other hand, esophagogastric 
sphinctei incompetency may simply be a manifestation of a 
reducible hiatal heinia and the incompetencv results from the 
hernia This latter hypothesis was not confirmed in the one 
case in which surgical exploration was peifoimed, for no 
hernia could be demonstrated at operation W>llie and Field” 
reported six infants, age 1 month to 18 months, with inter¬ 
mittent esophageal regurgitation and hematemesis in wdiich 
esophagoscopy revealed absence of the constriction at the 
esophagogastric junction, and incompetency of the sphincter 
but no actual herniation In anothei case these identical 
findings were present in an infant who developed a definite 
hiatal hernia four w’eeks later as demonstrated esophago- 
scopically 

In recent years sporadic cases of esophagogastric sphincter 
incompetency have been treated surgically wnth reported re¬ 
lief of sjTnptoms Lor tat-Jacob" sew^ed the greater cur ratine 
of the stomach to the low'ei esophagus, and Stensiud*" per¬ 
formed a similar operation for incompetent caidia by sutur¬ 
ing the fundus of the stomach to the left dome of the dia¬ 
phragm 

Uncertainty remains as to the permanent results of medical 
treatment, but all of the patients in this gioup wnth esophago- 
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gastiic incompetency impioved undei medical management 
Fuithei study is needed to determine the subsequent develop¬ 
ment of a hiatal heinia Pioper diet with thoiough mas¬ 
tication of food affolded the most relief and bland low lesidue 
diets were used Aggiavation of symptoms usually followed 
a heavy oi laige meal, and avoidance of laige quantities of 
food and swallowing small amounts at a time weie helpful 
Liquids taken duiing the course of a meal aided m washing 
down the food, paiticulaily if theie was a tendency foi 
lodgment at the esophagogastiic junction Any constiiction 
or incieased intia-abdominal piessuie pioduced an inciease 
in the symptoms and intensified them Reclining after eating 
was detrimental, and lelief was obtained if the patient sat 
upiight Sleeping in a semi-iecumbent position was piacticed 
loutinely, and alleviated much of the night pain Caieful 
attention to the diet usually sufficed so that medication was 
laiely indicated, but if so, alkalies and aluminum compounds 
were employed 


SUMMARY 

A mechanism exists at the esophagogastiic junction, al" 
though its true natuie has not been accurately established, 
which acts as a moiphologic sphinctei and pi events letio- 
giade flow of gastiic secretion When incompetency of the 
sphincter 1 C action develops symptoms indistinguishable from 
those of esophagitis occur 

In a senes of 184 cases with esophagoscopically demon¬ 
strable esophagogastric sphincter incompetency, the cause was 
due to hiatal hernia in 87 5 per cent, and associated esophagitis 
was present in one-fourth In the remaining 12 5 per cent, 
incompetency of the esophagogastric sphincteric mechanism 
was the only finding, yet esophagitis was observed esophago¬ 
scopically in only three patients Medical treatment in the 
latter group has pioduced relief of symptoms 

Esophagogastric sphincter incompetency is the initial step 
in the development of hiatal hernia in some cases, but fuithei 
observation is necessary to prove this relationship in other 
cases 
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USE OF ACRYLIC MATERIALS IN LARYNGOLOGY't 

Charles M Norris, M D , 

Philadelphia, Pa 


The pioblem of chionic stenosis of the laiynx and uppei 
tiachea is a familiai one to laiyngologists Although tlieie 
has been a lessened incidence of the post-diphtheiitic type 
and that due to faulty (high) tiacheostomy, with subsequent 
pel ichondi itis of the ciicoid, this has been paitially balanced 
y an appaient inciease in the number of cases of tiaumatic 
oiigin Among the less impoitant causes aie acute non 
specific infections, tubeiculosis, sj’^phihs, cicatiicial nailowing 
following opeiations on the laiynx, and peiichondiitis follow¬ 
ing iiiadiation oi intubation of the stomach (“feeding-tube 
stenosis”) 


he impoitant and well-known items in pathogenesis aie 
annulai fibiosis and oveigiowth of caitilage, the usual se¬ 
quelae of peiichondiitis, and in some cases loss of suppoit due 
to neciosis of caitilage An added factoi, impoitant in chil- 
len and emphasized many yeais ago by Jackson, is failuie 
o noimal gioiHli of the poition of the an way which is not 
functioning 


Simple dnect laiyngoscopic dilatation has been used with 
success in many cases, paiticulaily in childhood, wheie the 
stenosis is not of maiked degiee and wheie the tracheostomy 
has been peifoimed at the piopei level For some time, how- 
evei, it has been lecogmzed that moie lapid piogiess can be 
made by the use of indwelling appaiatus in inci easing sizes 
Plastic pioceduies, with oi without skin giaft, have been 
used in instances of excessive oveigiowth of fibious tissue oi 
caitilage, as well as in cases wheie suppoit is deficient be¬ 
cause of loss of caitilage In neaily all cases of maiked 
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stenosis, howevei, the use of indwelling molds Mill constitute 
an essential pait of the tieatment 

In the past, molds of seveial types ha\e been used Ex¬ 
amples of these aie the haid-iubbei O’Dwvei tube, lubbei 
coi e-molds of shape similai to the O’DMMei tube and sections 
of oidinaiy uiethial cathetei, the lattei liaMiig the advantage 
of being easily adapted to the individual case The lounded 
end lubbei dilatoi of Jackson has been useful in the tieat¬ 
ment of stenosis of the uppei tiachea 

The most tioublesome pioblem in the use of indMelhng 
lubbei appaiatus has been the degiee of inflammatoiv le- 
action induced Despite fiequent changing, peisistent mucosal 
ulceiation v’lth gianulation tissue foimation is fiequent, and 
even leactivation of peiichondiitis mav be obsei\ed Ideally, 
the mateiial used foi coie-molding should be fiee of nutation, 
non-poious, easily shaped and toleiated vith comfoit foi 
peiiods of weeks oi months 

Aciyhc mateiials, which fulfill these ciiteiia ha\e found 
application in seveial fields In addition to dental and 
maxillofacial uses, aciylics have been employed in aithio- 
plasty, spine stabilization and cianioplasty, foi plombage in 
pulmonaiy tubeiculosis, as expeiimental aoitic valves, as 
oibital implants and as coineal lenses In 1945 Eiich^ de- 
sciibed the use of veionite (a dental acivlic mateiial) in the 
tieatment of chionic laivngeal stenosis 

The Act yhcs 

The aciylics (aciylic lesins) constitute one class of plastics, 
a laige gioup of oiganic substances, wholly oi in pait s>ti- 
thetic, vdiich can be molded into solid ai tides letaining then 
shape indefinitely at oidinaiy tempeiatuies The components 
of plastics have lesinous chaiacteiistics, i e , they lack a visible 
civstalhne stiuctuie because of the size and complexity of 
then moleculai stiuctuie Resmification may occui bv con¬ 
densation (a chemical leaction ivliich eliminates H„0 oi 
some othei simple compound) oi by polymeiization, m ivliich 
liiech-moleculai compounds aie foimed bv consecutive joining 
of unsatuiated molecules 
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Aciylic lesins aie examples of polymeis of aciylic acid and 
its deiivatives The aciylates wei’e fust pioduced commei- 
cially m the late 1920s, in 1936 methyl methaciylate lesin 
was mtioduced as “Plexiglas” by the Eohm & Haas Company, 
and as “Lucite” by E I duPont de Nemoius and Company 

Methyl methaciylate, the aciylic which has been most used 
in medical woik, is coloiless, tianspaient, and may be highlv 
polished, with a surface compaiable in haidness to coppei oi 
biass It IS not affected by aqueous solutions of inoigamc 
salts 01 by dilute acids oi alkalies, but alcohol may cause 
softening and “ciazing” The optimum tempeiatuie foi 
molding IS 245° to 310° F , at highei tempeiatuies the foima- 
tion of small bubbles will destioy the smoothness of the sui- 
face Holes may be dulled with oidmaiy twist drills, with 
caie to avoid ovei-heating fiom friction Paiticulaily im- 
poitant IS the high biologic toleiance foi the mateiial, which 
elicits a minimum of iiiflammatoiy lesponse in living tissues 

Aci yhc Molds 

Solid aciylic molds aie usually piepaied in the dental laboia- 
toiy by easting, in the same mannei as dental plates, fiom a 
pieviously piepaied model foimed by the use of dental model¬ 
ing compound and base plate wax Chemically, the piocess 
consists of intioducing a “syiup” of paitially polymeiized 
monomei into the plastic mold, solidification occuis as poly- 
meiization becomes complete Special “plasticizers” may be 
used as agents to complete the polymei ization 

Fiequently a lubbei mold which has been pieviously worn 
may be used as a staiting point in piepaiation of the model 
which is sent to the dental laboiatoiy As suggested by 
Robb,^- baiium sulfate powdei is incoipointed in the mixtuie 
at the time of casting if a ladio-opaque mold is desiied, the 
opacity of methyl methaciylate alone is about the same as 
that of soft tissue 

Hollow aciyhc molds may be made by dulling a solid mold 
lengthwise, but aie piepaied moie quickly and moie con¬ 
veniently by heat-shaping of acijdic tubing, which is supplied 
in seveial sizes with a -wall thickness of one-sixteenth inch 
Heat-shaping may be accomplished by the same geneial 
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methods used m shaping glass, with due piecaiition to avoid 
overheating An oidinaiy alcohol lamp with a small flame 
selves well foi this pin pose Aciylic tubing ma> be cut with 
a jewelei’s saw oi a small hack-saw, and the ends smoothed 
■\Mth the finest grade of sand-papei, followed by “ciocus 
cloth’ and a final buffing with pumice 

Coi e-Molding 

The objectives of coie-molding may be 1 to ple^ent 
chionic stenosis (a) in cases of lecent tiaunia with fiactuie 
of laiimgeal cartilages, luptuie of tiacheal wall oi dislocation 
of aijdenoids, or (b) following opeiation, if laige portions 
of cartilage have been lemoved, as in the moie extensue tvpes 
of partial laryngectomy,'"" in laijTigofissiue for extensue 
papillomatosis,^- and in aijiienoidectomy for bilateral paialy- 
sis", 2 To accomplish and maintain dilatation in cases where 
chionic stenosis has already occuned Relief of stenosis 
may be achieved by plastic piocedines with excision of fibious 
tissue and cartilage, but stenosis will lecui unless molds aie 
used to maintain the lumen until the tendency for contiactiiie 
has diminished (se\eial weeks oi months) In many cases, 
tire use of molds alone, without pieliminaiy operation except 
for tracheostomy, will be successful 

IK JURIES OF THE LARVKX AND TRACHEA 

The management of these cases, which aie encounteied vith 
increasing fiequencv, has recently been compiehensively re¬ 
newed by Hohngei and Johnston ^ In cases of recent trauma, 
an acrylic mold corresponding in size to the injured larjTix 
should be inserted as promptly as possible, piefeiably at the 
time of tracheostomy, and left until healing is complete The 
mold will function as an internal splint, aiding in restoring 
displaced fragments of cai-tilage to then normal position 
Even though some degree of perichondritis mav occur as a 
result of the injury, this will not be increased or unduly per¬ 
petuated by the presence of the mold if the proper size and 
shape are chosen Svsteraie antimicrobial treatment, prefer¬ 
ably based on cultures and sensitivities, may be used 

Examples of molds used for this pin pose are shown in Fig 
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1-b and Fig 1-c Incised wounds (windshield, attempted 
suicide, etc ) involving the laryngeal caitilages aie heated 
in a similai fashion if fiagmentation of caitilage has occuiied 

PREVENTION OP POSTOPERATIVE STENOSIS 

In extensive types of paitial laiyngectomy, with oi without 
skin giaft, a foam-iubbei mold coveied with latex is inseited 
at the time of opeiation and left foi about ten days, usuailv 



“ c d 

(slT-iped to^b'e'^sen-Vef-i'i'mn'J^i us-ecl in the case illustnted m Tif, 2 

of both I ecent trauma'‘"'J '<=) have been used in tieatment 
iiitJoduction throuch f ciliouic stenosis (d) shaped 

lUusU ated m Ft- 3 """ enlarged tiacheal fistula u as used in the 


being anchoied with two thiough-and-thiough heaity sutuies 
of stainless steel wiie If piogiessive nan owing of the an- 
way should occm theieaftei, an aciyhc mold should be inseited 
befoie the lumen becomes inadequate and left until epithe- 
halization is complete and the tendency foi fiuthei contiactuie 
diminished FigY has advocated the loutine use of an aciyhc 
mold in such cases An aciyhc mold is loutinely mseited foi 
two 01 thiee days following mtialaiyngeal ai vtenoidectomv 
accoiding to the technique of Thoinell 
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CHRONIC STENOSIS OF LARYNX AND UPPER TRACHEA 

Initially, the degiee and extent of the stenosis must, of 
couise, be evaluated by mdiiect and diiect laiyngoscopy, 
occasionally by "letiogiade” laiyngoscopy, and usuallv by 
Roentgen study including lateial films foi best demonsti ation 
of the lesidual an way, planigiams aie at times infoimative 



I'lff 2 (a) Xearl\ complete atresi'i of upper trachea ni a girl of 12 

'ears the result of injur\ (fall on sharp edije of tin can) h \eais befoie 
(b) Solid acrylic meld (2S f) introduced after progiessixe dilatation ith 
incU\elling‘ rubber molds (8 f to 2^ f ) The acijlic mold \\ a^ lemo'ed 
aftei 6 weeks with little evidence of subsequent contractuie and decannu- 
lation was accomplished after a test peiiod of ten weeks No further 
treatment requned 


and films made following instillation of iodized oil may be 
helpful Unless the stenosis is of such degiee as to lequiie 
a plastic opei ation, tieatment should begin with inci easing 
sizes of lubbei molds (usually sections of cathetei) oi poly¬ 
ethylene tubing, changed at inteivals of foui to seven days to 
minimize inflammatoiy lesponse Attempts at vigoious dila¬ 
tation and inseition of laige molds initially may lesult in soft 
tissue and peiichondiial inflammation sufficient to delay fui- 
thei tieatment Obviously, in cases wheie high tiacheostomy 
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ati esm of upper trachea dSlf to^crult^ Si ®''S' 1-d) m a case of 

before fust seen PieirmfnflS, SS' (auto accident) four t\eeKs 

sizes of rubber molds ( / To t 4 f -n eeks) iMth increasing 

tlnuous]^ for tueUe neeks dpcTnn^^/'^ mold shoun was then n orn con 
lence of stenosis in past sit > et?? *^'"0 months later No recur 

of tiache-il cannula jears bhape of mold allowed dailj changing 


ftTS SfTfLttaTtTXter'!r‘°’”'' "'“"'I T' 

the uppei fistula may be kept open and SedTanchoTihe 
successive sizes of molds and , i ^ 

mold (see P.g 6-b) sobsetmently used aciyl.c 

Afte. dcoo'upbshmg dilatation to the desiied lumen sue 
(aveiage 32 to 36 ft foi the adult female or 36 to 40 ft foi 
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4 Hono\\ ac^^hc molds heat-sUaped from acrN he tubing (a) and 
^D) were used in a child and an adult in which lower tracheostom^ wa«; 
reqmred as a preliminari to treatment of chronic subglottic and upper 
tracheal stenosis The separate short acrilic post’ lies in the fistula of 
pre\ lous tracheostomj being anchored to the mold b\ heax^ silK string 
K *1® a h(^l 0 Tr acnlic mold shaped to be self-retaining (d) is an acr^llc 
Dutton (Moore) useful in pre\enting contracture of the tracheal stoma 
lollowing laryngectomy 
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the adult male), an aciylic mold of the same size is intioduced 
This may be done by, 1 diiect oi suspension laiyngoscop3, 
using a special foiceps to giasp the uppei end as the eiiteiing 
poition IS advanced thiough the laiynx, oi 2 di awing into 
place bj'- axis-tiaction, using a heav}’- biaided silk stung loop 
passed thiough the hole in the enteimg end of the mold an 
manipulated thiough the tiacheal fistula A second loopo 



ri^ ■» (a) Jl-iikea jrlottic subjrlottic iiul uppei tiacheal 

to ciushiiig injUM (auto ictultnt) (b) tlio hollot^ acijlic c< 3 i%e 

111 Tip: 1-b IS* sho^Mi in place biiAliifr been mtioduced foUo\\ lu,^ the 

dilatation AMth lubboi molds The anchoiing" acMlic po«?t ne'=5 i> 
uppoimo‘?t (p^e^lou‘?) tratlual fistula 


stung thiough the uppei end of the mold piovides foi countei- 
tiaction to maintain alignment In the case of hollow molds, 
a thud method may be used Fust the mold and then a 
bionchoscope is mtioduced ovei the steel shaft of a pieviouslv 
inseited small bougie, the bionchoscope may then be used to 
push the mold into place Less fiequently, if theie is a laige 
anteiioi defect in tlie wall of tlie auway, the mold may be 
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Fig 6 Use of contrast inateiial (Dionosil oil\ ) to demonstrate leTations 
of cl nolloY\ acrAlic mold in a case of uppei tracheal stenosis Onl^ the 
mner surface of the mold is coated Position of upper end of mold just 
belon glottic le\el js uell shon n The outei end of the tracheostomic 
fistula IS outlined ith cannula in place and occluded patient has in 
excellent \oice 
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mtioduced fiom below Laiyngostomy is laiely lequiied 
foi mtioduction of a mold 

Molds may be kept in place, 1 by shape, expanded poitions 
at the uppei and lowei ends pi eventing movement in eithei 
duection (see Figs 1-a, 2-b, d-c, and Q), 2 by anclioimgby 
means of a loop of bi aided silk bi ought fiom the lowei end of 
the mold thiough the tiacheal fistula to a section of lubbei 
01 aciylic externally (tying to the cannula oi its neck plate 
IS not favoied because this mteifeies with fiequent changing 
of the cannula) , or 3 by use of a shoit “post" lesting m 
the nppeimost tiacheal fistula and anchoied against the sui- 
face of the mold by heavy silk ties (see Figs 4-a, 4-b and 5-b)^ 
The lattei method is useful m cases wheie pievious “high 
tracheostomy lequiies tiacheostomy at a lowei level Special¬ 
ly shaped molds (see Figs 1-d, 3) aie inseited fiom below 
and have a piotiuding poition shaped to the convexity of the 
tiacheal cannula This pi events displacement and at the same 
time alloivs the patient to change the cannula daily 

The degiee of leaction to presence of the mold may be 
deteimined by indiiect oi diiect laiyngoscopy Incieasing 
edema of the aiytenoid eminences, increasing discomfoit on 
swallowing, and tenderness, swelling oi ledness exteinallj'i 
indicate a dispiopoitionate inflammatoiy lesponse to a mol 
ivhich IS too laige, oi leactivation of peiichondiitis, m whici 
case the mold should be lemoved and a smallei one intioduce 
until lesoliition occuis If no leaction is obseived aftei two 
weeks, the mold wall piobably be toleiated foi an indefinite 
peiiod 

The usual inteival foi use of the aciylic mold is foui to si^- 
months, although this depends to some extent on the degiee 
of stenosis piesent initially Hospitalization is not lequiieo 
aftei the fust two oi thiee weeks, but fiequent out-patient 
obseivation is desiiable A test peiiod of seveial weeks aftei 
lemoval of the mold, befoie decannulation, will deteimine 
whethei theie is any appieciable tendency foi lecuiience of 
stenosis 

Othei Uses of Aciylic Matei-mls 

The aciylic “button” as descnbed by Mooie^'’ is a useful 
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deMce foi pi eventing contiactiue of the tiacheal stoma fol- 
loiMng laijTigectomy As shown in Fig 4-d, the button has 
an innei flange small enough to allow iemo\al, cleaning and 
leinseition by the patient, but laige enough to pie\ent cough¬ 
ing out The outei flange lies closely against the skin adjacent 
to the stoma, and is laige enough to pie\ent inad\eitent push¬ 
ing into the tiachea vith leinseition 

The “button” may be shaped fiom heated aciylic tubing 
bv lathe, oi by a simplei method in which the flanges aie 
foinied by using a length of w’ooden doweling slightly smallei 
than the internal diametei (usually thiee-eighths inch) of 
the tubing The dowel is inseited thiough the tubing as the 
end IS heated to the softening point Then, with tubing and 
dowel both held pel pendiculai to and in contact with a smooth 
metal suiface, the tubing is pushed down fiimly to expand 
the end into a ciiculai flange of the desiied size Foi the 
patient who has been wealing a No 7 tiacheal cannula, the 
diametei of the mnei flange should be about 15 mm , and that 
of the outei flange at least 18 mm Alteiations in diametei 
of the inner flange may be lequiied foi piopei fitting in the 
iiidnidual case 

Plastic mateiial (aciylic ’^) has been used by Alonso^ in 
the tieatment of anteiioi web of the glottis to pi event ad- 
heience and lecuiience of sjuiechia aftei endoscopic dnision 
A thin semiciiculai plate is held in position by sutiues bi ought 
out abo\e and below the thvioid caitilage until epithelializa- 
tion IS complete 

In the opeiation lecently desciibed bj Conley et al," a 
specially shaped piosthesis attached to a plastic tiacheal 
cannula sei\es to dneit an fiom the tiachea thiough a 
mucosa-lined channel into the phaijmx foi voice production 

Anothei special varietj- of aciylic mold used by Eiich-* 
enciicles the outei poition of the tiacheal cannula, which is 
piovided with fenestiae A hollow poition of the mold, pio- 
jecting upwaid towaid the glottis and communicating wnth 
the fenestia below, allowed bieathing and speaking in a case 
in which decannulation could not be accomplished 
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SUMMARY 

The piopeities of “aciylic” (methj'^1 methaciylate) which 
account foi its usefulness in laiyngology may be summaiized 
as follows 1 High biologic toleiance, absence of tissue le- 
action IS such that molds may be worn foi weeks oi months 
with comfoit, and without odoi oi necessity foi lemoval foi 
cleaning The tendency foi contiactuie following lemoval is 
minimal, 2 Adaptability, by casting of solid molds oi heat¬ 
shaping of aciylic tubing, apparatus best suited to the given 
case may be piepaied without gieat effoit oi inconvenience 
The ease with which self-ietaining molds may be piepaied 
alloAvs daily changing of the tiacheal cannula which, in itself, 
contiibutes much to cleanliness of the tiacheal fistula and 
adjacent stiuctuies 3 Physical chaiacteiistics, the absence 
of softening oi change in shape is a desiiable featuie, and the 
haid, highly polished suiface favois disappeaiance of giaau- 
lation tissue and healthy epithehalization 

Flexible molds (lubbei oi polyethylene) aie moie easily 
intioduced, but in many instances must be kept in place by 
1 etaining sutui es oi sti mgs Polyethylene is undobtedly equal 
to aciylic in tissue toleiance, but it is not easily shaped and, 
being of softei consistency, lacks optimum smoothness of 
suiface 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY HOME STUDY COURSES 

The 1959-1960 Home Study Courses in the Basic sciences 
1 elated to ophthalmologj^ and otolaiyngology, which aie of- 
feied as a pait of the educational piogiam of the Ameiican 
Academy of Ophthalmology and Otolaiyngology, ivill begin on 
Septembei 1 and continue foi a peiiod of ten months De¬ 
tailed infoimation and application foi ms can be secuied fiom 
Di William L Benedict, executive secietaiy-tieasuiei of the 
Academy, 15 Second Stieet S W , Rochestei, Minn Registia- 
tion should be completed befoie August 15 



GIANT-CELL TUMOR OF THE SINUSES 

Ludwig A Michael, M D , 

Dallas, Tex 


Giant-cell tumois of bone piesent seveial contioveisial 
featuies their oiigin is not cleai, their benign chaiactei is 
subject to incieasing doubt, and then lesponse to tieatment 
unceitain 


PATHOLOGY 

Most authois agree in classifying them as tiue neoplasms, 
though at times they have been thought to be chionic in¬ 
flammatory lesions or lesults of tiauma Jaffe, et al ,' legaid 
giant-cell tumoi as “a neoplasm of a definite kind, aiising 
appaiently fiom the undiffeientiated supporting connective 
tissue of the marrow ” Its cytology is typical The giant cell 
IS the obvious feature from which its name is deiived, but 
the above authois point out that the stromal cells should not 
be forgotten, as they are really the more significant, indeed, 
the giant cells are believed to form from fusion of the stiomal 
cells 


Grossly, the lesion involves the epiphysis and adjacent 
metaphysis of long bones Further growth and extension 
are influenced by factors such as tiauma by pathological 
fracture with bieakthiough of the periosteum, or the trauma 
of therapy Most of the cases fall in the 20 to 40 age group, 
however, Geschickter and Copeland-’ note that the age in¬ 
cidence of giant-cell tumors of the skull is one decade younger 
than m the long bones The majoiitj'- of the tumois aie 
found about the knee, other sites are the other long bones, 
vertebrae, anterior portions of the mandible, or maxilla 

Recent literature has shown increasing skepticism of the 


Oto.an n„^o.oK.- 
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use of the teim “benign” as it is applied to this lesion Much 
evidence has accumulated which points to a couise othei than 
benign, not only aftei theiapy vhich is piesumably incom¬ 
plete in eiadication of the giowth, but peihaps de novo Jaffe, 
et al intioduced giading of this tumoi accoiding to cytologic 
featuies Giade I tumoi s show typical stiomal cells, not 
densely compacted, unifoim m size, without abnoimal mitoses 
Glade II tumois show' moie atypical stiomal cells, but they 
aie not yet quite fiankly malignant Nuclei vaiy in size and 
shape, some aie multiple, and mitotic figuies aie fiequent 
and even abnoimal Giade III tumois, though a small gioup, 
aie fiankly malignant and show saiconiatous featuies This 
gioup moie fiequently contains tumois which weie oiigmallv 
Giade I oi II tumois which have become moie aggiessive 
o\ei the yeais Such a change mav eithei follow' iiiadiation 
01 cuiettage, oi be inheient in the tumoi fiom the beginning 
A laige gioup of tumois, foimeilv called giant-cell tumois, 
aie lemoved fiom this categoij and called giant-cell valiants 
These include osteofibiomas, ossifjing enchondi omas, oi 
\anthofibi omas Dahlin, et at called attention to the con¬ 
fusion of giant-cell tumoi with nonosteogenic fibioma wheie 
the essential diffeience lies in the fibioblastic activity of the 
lattei This classification lesults in a stiict delimitation of 
giant-cell tumois, a designation which, accoiding to some 
authois, IS too shaiplv ciicumsciibed ' At piesent it seems 
best to call the lesion giant-cell tumoi, benign oi malignant, 
as the ciicumstances w'aiiant 

DIAGNOSIS AND TREATMENT 

The X-iay appealance and couise of these lesions aie so 
chaiacteiistic to Biailsfoid' that he feels biopsy is unnecessaiv 
and may be distuibing to the lesion At the othei extieme, 
some feel that a punch biopsy is inadequate to study the lesion 
and advise lemoval of enough mateiial foi a conclusiie 
pathological diagnosis 

The diffeient foinis of ticatment used have not been 
evaluated caiefully enough to point to anv as definitive The 
Biitish, on the whole, lecommend X-iav theiapy as the tieat- 
ment of choice, and many Ameiican authois subsciibe to this 
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View, on the othei hand, in view of lecent lepoits of the 
effects of ladiation, caution must be exeicised Theie is 
much evidence that a malignant tiansfoimation may follow 
the use of Roentgen-iay theiapy Sabanas, et ul collected 
a senes of seventeen cases of saicoma following ladiation, 
of which nine occuiied at the site of giant-cell tumois of bone 
The aveiage latent peiiod between radiation and onset of 
saicoma was ovei ten yeais 



Fig- 1 X-iaj slio« Ing clouding of sphenoid 


Suigical tieatment includes ladical suigeiy such as am¬ 
putation 01 wide excision, and moie conseivative methods 
such as cuiettage and cautei ization Excision in weight- 
beaiing aieas might lead to loss of function, while in othei 
aieas it may not be feasible because of inaccessibility Foi 
such tumois, cuiettage, with oi without cauteiy, and packing 
with autogenous bone chips can be used Anothei method is 
the combination of ladiation and suigeiy, vvheie a couise of 
ladiation is given to i educe the vasculaiity of the tumoi and 
if necessaiy cuiettage is then applicable 
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Fjgr 2 X-ra\ showing m-iss on ngUt with obliteration of landmaihs of 
b-ise of skull 


PROGNOSIS 

Piognosis should be guaided because of the tendency to 
recuiience and possible malignant tiansfoimation Although 
it was once believed that these tumois weie ahvaj's benign 
and remained so, that point of view seems no longei tenable 
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in the face of lepoits of malignant tiansfoimation and of 
instances of aggiessiveness of the tumoi following ladio 
theiapy and lepeated cuietting In a lelatively laige 

senes of close to 100 cases it was found by Dahhn, et al, 
that one-half of giant-cell tumoi s lecui aftei conventional 
cuiettage, and ten pei cent undeigo saicomatous tiansfoima 
tion, some peihaps tiiggeied by ladiation theiapy 



!''■)? I Gi uit-cpll tumoi of boiio (X275) 


INVOLVEMENT OF THE SINUSES 

Giant-cell tumoi s of the sinuses aie lelatively laie and not 
many have been lepoited The diagnosis does not leadilv 
suggest itself when found m this location Geschicktei/ lo 
a senes of 39 benign pnmaij'’ cianial bone tumoi s found oiilv 
foui giant-cell tumoi s Since they aie so laie in the sinuses 
the diagnosis should be made by the lemoval of tissue foi 
study Piesenting complaints aie not cliaiacteiistic and 
depend on the site Pioptosis has been common with ethmoid 
and sphenoid involvement, and pain fiom neive involvement 
has been lepoited 

Wattles,” leviewing the liteiatuie m 1937, lepoited seven 
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cases in the ethmoid and added one Handousa” lepoited 
twelve cases, eight of which weie in the supeiioi maxilla, 
thiee in the ethmoid, and one in the sphenoid In his senes, 
most patients weie females and in the second and thud 
decades of life His cases did not do well on radiation, and 
a piefeience foi excision was expiessed 

Echols® lepoited a case in the sphenoid with intiacianial 
extension and involvement of the optic chiasma, petious 
iidges, middle fossae, and extending to the palate anteiioily 
and down to the letiophaiyngeal aiea Both suigeiy and 
iiiadiation weie used, with a fatal teimination 

Peimei,® in leviewing the liteiatuie in 1954, found lepoits 
of thiiteen cases in the ethmoids and foui m the sphenoids 
To these he added thiee cases, one each in the maxiHaiy 
antium and sphenoethmoid and anothei in the oibital loc^ 
One of these, in which the tumoi was excised, did best Rama- 
muithi, et (iZ lepoited a case of giant-cell tumoi of the 
sphenoid in which extension pioduced intiacianial symptoms 
Aftei attempted lemoval, piogiession of symptoms was noted, 
but deep X-iay theiapy was lefused by the patient Geschick- 
tei and Copeland® expiess a piefeience foi the use of ladia- 
tion in lesions of the skull, when lecuiience following suigeiy 
may piove fatal 

To these lepoits the piesent authoi adds one case of giant- 
cell tumoi oiiginating in the sphenoid, tieated by X-iay 
theiapy, with iemission of symptoms and evidence of healing 

CASE REPORT 

Mis C B, a 16>eai old white maiiied female, was first seen foi 
nose and tin oat consultation on September G, 1951 An ophthalmologist 
lefeiied liei foi investigation of the piesenting complaint of proptosis 
of the light e>e Hei fust symptom lefeiable to the piesent illness w'as 
biief peiiods of numbness ovei the light mfiaoibital area two yeais 
pievioush, accompanied bj slight headaches In August, 1951, she 
noticed slight pioptosis of the light e\e accompanied by moie severe 
headaches These sjmptoms giadually inci eased There wms no com 
plaint of nasal dischaige, obstiuction oi bleeding, a slight heaiing loss 
had been noted in the light ear foi many wears, and theie wms no change 
in this simptom 

Physical evamination levealed a maiked proptosis of the right ere 
Nasophai r ngoscopr levealed slight encioachment or enlaigement of the 
anterioi lip of the toius on the light Duect antroscopj through a 
ti ocai 1 evealed a clean but shallow i ight anti um X i ays show ed “a 
laige atea of bone destiuction extending into the middle fossa and 
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obliteiating the foiamen o^ale, foiamon splnosum, foiaiuon lacoium anti 
extendintj bach almost to the louimon maginim The rtesti uetlou o\ 
tends into the sqnamons poition of the tempoial bone The nnugins 
of the bone aie smooth the edges sho^\ no motheaten appeal ance 
but aie of a uoimal aichitectuie completoh to the edge of the destl•o^ed 
poition The aiea of destniction in\ol\es the posteiioi poitlon of the 
flooi of the mbit ’ 

On Scptembei l-I at Ba^lol I^nl\elsit^ Hospital, Dallas, nndei 

geneial anesthesia, the light antiiim uas enteicd thiough a CaltUtell Luc 
appioach Tlie antium uns found to be noinial except Hint the postciior 
uall uTis bulging niaiKodi\ foiwaid The bone in this legion was intact 
but thin AAnion this hone was iemo\od. a smooth, fiim encapsulated 
mass piesented An' manipulation of this mass lesulted in se'eie 
bleeding The capsule was enteied and thick chees\ mateilal exuded 
Pail of the wall was lemo'ed foi biops', tlie bleeding coiitioiled b' 
cautei', and the opeiatloii teiminuted, leiwing the labial incision open 

The biops' was lepoited as "Tlie tissue lepiesents a tumoi consisting 
of a model ate numbei of multtmiclented giant cells sniioiinded In a 
loose stioma contnining laige numbei s of lound and spindle cells The 
giant ceils aie o'oid shape, with homogeneoiis, opaque c'toplasm and 
contain fiom six to filt' small o\al nuclei The lelati'e numbei of the 
giant ceils 'aiies fioin one place to anothei The cells hetween the 
multinucleated colls include a laige numbei of foann mnciophnges, 
I'niphoc'tes and spindle cells with o\nt lesiciilai nuclei In some focal 
places the maciophages contain golden gianiilai paiticles of liemosideiin 
The suppoiting fibioiasculai stioma is o\eishadowed hi Hie celliilai 
elements and tlie blood lessels me small and composed of an inteinal 
lining of endothelial cells and a thin laiei of collagen No mitoses me 
seen, and no osteoclastic acti\it\ can be demonstiated Tlie pathological 
diagnosis is benign giant cell tumoi of bone" 

Because of the extent of tlie tumoi no fuilhei snigei' was attempted 
The patient was gi'eu external niadiation thiough a light PA G cm 
sue poit and a light lateial 7 cm si/e poit at 2,'0 KV/1‘> Ma/% mm 
Cii/1 mm Al/SO cm tsd with minimum tumoi dose of appioximntel' 
IGOO I maximum skin dose 3G00 i in 12 da\s Two montlis latei this was 
lepeated thiee montlis latei (Febiiiai' 1‘1")2), the thiid seiies of ex 
teinal niadiation tientments was glxon to the tumoi thiough a single 
light tempoial niea 5 cm in size with six equal dnili fiactions which 
added GOO i to the minimum tumoi dose The patient did leii well 
Hei eie letiiined to noimal, all simptoms ol the lesion leceded, and 
onli an oioantial fistula neisisted and lequiied occasional liiigation of 
the antium thiough this fistula One attempt to close the fistula tailed, 
blit a second attempt in Apiil, lOGG. succeeded In Ma', lOtn Xia's 
le'oaled ‘‘in the lateial xiew, a paitieulaiU excellent demonstiatlon of 
calcification within the sphenoid sinus This would indicate that the 
piei ions inipiession of the giant cell tumoi having InvoUed the sphenoid 
sinus is tine The S cm cut in the lateial stiatagiaph shows this calcium 
w ithm the sphenoid sinus w ell ’ 

The patient was last seen in Ma'. 1057. and was well 
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UNIVERSITY OF ILLINOIS DEPARTMENT 
OF SPEECH 

As a lesult of seveial yeais of clinical and expeiimental 
leseaich, a multiple-choice woid list suitable foi testing aiidi- 
toi 3 ^, visual, and combined auditoiy-visnal intelligibility has 
been developed at the Univeisity of Illinois Heaiing Centei 
The lecoided auditoiy test has been found to give lapid and 
lehable estimates of listening eiiois Commeicial disc and 
tape lecoidmgs aie being piepaied foi distiibution to mtei- 
ested pel sons Peisonnel involved in the development of the 
test include Chailes Hutton, E Thayei Cuiiy, and Maiy Beth 
Aimstiong 



THE INTERMITTENT EAR OCCLUSION TEST =• 

A Method of Differentiating Sensations of Hearing 
and Feeling 

Kurt TscHiASSN-i, M D , 

Cincinnati, Ohio 

Patients tilth monauial anacoiisis (complete healing loss) 
aie fiequently unable to diffeientiate betiieeii the acoustic and 
tactile chaiactei of the sensation pioduced by a vibiating 
folk on the skull 

Oui thiee caidinal tuning folk tests aie fiequentls not m- 
foimatiie foi the following leasons 

In the Rinne test it mat be easy to confuse the pseudo¬ 
negative tilth the negative Rinne even with masking of the 
opposite eai, since this maneutei eliminates the acoustic but 
not the tactile component of the sensation pioduced by a 
vibiating tuning foik 

The Schttabach test is not usefull since it piovides infor¬ 
mation concerning only conditions in the opposite good eai 
Sound perception may be lengthened, shortened oi indiffeient 
depending upon whethei theie is a conductne, peiceptue oi 
no defect at all piesent 

The significant lateialization toward the “good” eai in the 
IVebei test is fiequently missing in these cases, piobablv due 
to some as yet unexplained psvchesthetic factois 

The following pioceduie was found to be helpful in identifv- 
ing unilateial complete deafness and in clarifying the situa¬ 
tion wheiein the patient is unable to tell i\hethei he “lieais” 
01 “feels” the \nbiations 

A vibiating tuning folk, piefeiably 250 oi 500 c p s, is 
placed on the patient’s vertex oi one of his mastoids The 

*From the Department of Otol'l^^ngolog:\ College of Medicine Uni\ersitN 
of Cincinnati 

Editors Xote This manuscript recei\ed in The L,a^^ ngoscope Office and 
accepted for publication Oct 27 1<^5S 
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examinei places a fingei over one of the patient’s external 
meatuses Now he alternately occludes and opens the oiifice 
Tins maneuvei when peifoimed in an eai with heaiing b\ 
ail-conduction is accompanied by an acoustic “off-and-on” 
sensation, distinctly peiceived by the patient This phenome 
non can be cleaily explained in teims of the classic Webei 
expeliment The same maneuvei, howevei, when exeicised 
on an eai without healing by air conduction does not pioduce 
anj'- fluctuation of sound, since this sensation depends upon 
acoustic (otic) but not on tactile factois, theiefoie, the 
sensation is lepoited as a steadily diminishing but not fluctu¬ 
ating sound, since the peiception is piovided by the opposite, 
unmanipulated eai 

The ihythm of the “off-and-on” sensation is sjmchionous 
with the movements of the fmgei As a lule we noticed 
inwaid movement to be associated with the “on” sensation 
while the opposite feeling appeals with the i el ease of piessuie, 
howevei, the leveise effect was obtained upon extiemel)’ 
stiong piessuie, piobably a manifestation of the Gelle pnn* 
ciple This explanation is based on self-obsei vation confiiwe^ 
by otheis 

This diiectional leveisal of ihythm is mentioned m oidei 
to avoid confusion when the maneuvei is fust tiled It 
the “off and on” sensation, not the diiectional chaiactei of its 
ihythm, which indicates the piesence of heaiing 

This test, lepeatedly peifoimed by the authoi, was found to 
be helpful in diffeientiating tactile fiom acoustic sensations 
pioduced by a vibiating foik on the head 

It IS leadily undei stood that the “fluctuation phenomenon" 
lequiies heaiing by aii-conduction and the piesence of ade¬ 
quate ambient noise, theiefoie, the phenomenon may he 
absent when sought foi in a sound-conditioned lOom oi m 
patients with seveiely impaiied an conduction, such as m 
advanced otoscleiosis, adhesive piocesses, ladical mastoidec¬ 
tomy, etc The pioceduie ivas demonstrated at the staff meet¬ 
ing of the Depaitment on Octobei 4, 1958 Fuithei studies 
on a laigei scale m coopeiation with othei membeis of the 
Depaitment aie in piogiess 

101 Louis Avenue 



PROGRAM FOR THE 108TH ANNUAL MEETING 
AMERICAN MEDICAL ASSOCIATION 

Section on Laryngology, Otology' and Rhinology 


Atlantic Cit 5 % June 8-12, 1959 

(Rathei than assicjned discusseis each iiapei, except those of the Guest 
of Honoi and the Chairman. Mill be followed b\ an open discussion peiiod, 
questions and comments from the floor aic encouraged ) 

Tuesday, June 9—2 P M 

Prof Dr H H Naumann Wuizbiug, Geimany— 

IntiaMtal Obseivations of the Nasal Mucous Membeiane 
(Film) 

George ]\I Coates. jM D , Philadelphia, Pa — 

Addiess of Guest of Honoi 

Gordon D Hoople, M D , Syiacuse, NY — 

Modem Otolaijmgology 

F W Davison, M D , Danville, Pa — 

LaijTigeal Obstiuction in Childien 

Ben T Withers, jM D , Houston, Tex — 

Facility in T&A Management Conclusions fiom 2400 
Consecutive Cases 

Joseph H Ogura M D , St Loins, Mo — 

Cancel of the Phaiynx, Laiimx and Uppei Esophagus, 
Suigical Aspects 

Business jSIeeting 

Repoit of Section Delegate to AMA House of Delegates— 
Goidon F Haikness, MD, Daienpoit, la 
Dean M Lieile, M D , Iowa Citv, la , Alternate 

Repoit of Section Repiesentatives to Boaid of Goveinois of 
Ameiican College of Suigeons— 

Rodeiick Macdonald, M D , Rock Hill, S C 
Edley H Jones, M D , Vicksbiiig, Miss 
John J Conley, M D , New Y’oik, N Y 
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Repoit of Nominating Committee— 

F W Davison, M D , Danville, Pa 
Louis E Silcox, M D , Philadelphia, Pa 
John D Singleton, M D , Dallas, Tex 

Wednesday, June 10 —2 P M 

J W Hampsey, M D , Pittsbuigh, Pa — 

Cm lent Concepts of Etiology and Management in Otolaivn- 
gic Alleigy 

Victor R Alfaro, M D , Washington, D C 
Addiess of Section Chairman 

Henry S Kaplan, M D , San Fiancisco, Calif — 

New Hoiizons in the Radiotheiapy of Malignant Disease 

John A Kirchner, New Haven, Conn — 

Facial Bone Injuiies 

M R Himalstein, M D , Bay Pines, Fla — 

Obliteiative Fiontal Sinus Smgeiy Using Gelfoam 

J M Ravid, M D , New Yoik, N Y ~ 

Malignant Melanoma of the Nose and Paianasal Sinuses, 
and Juvenile Melanoma of the Nose 

Wednesday Evening, June 10—6 30 P M 

Social Horn and Dinnei Honoiing the Guest of Honoi of the 
Section, Dr Geoige M Coates 

Thursday, June 11—2 PM 

Joseph L Goldman, M D , and Harry Rosenwassbr, M D . 
New Yoik, N Y — 

Cuiient Concepts of the Management of Otitic Infections 

Merle Lawrence, PhD, Ann Aiboi, Mich — 

Eai Physiology 

Edward W Harris, M D , Columbus, 0 — 

Symptoms Referable to the Eustachian Tube 

George Kelbmen, M D , Boston, Mass — 

Maternal Diabetes and Congenital Deafness 

Joseph Sataloff, M D , Philadelphia, Pa — 

Stapes Mobilization with Long-Standing Otoscleiosis 

Howard P House, M D , Los Angeles, Calif — 

Polyethylene in Middle Eai Suigeiy 
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PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

The Annual j\Ieetmg of the Pacific Coast Oto-Ophthalmol- 
ogical Society "will be held May 3-7, 1959, at Hotel Riveiia, 
Las Vegas, Nevada 

A \eiy supeiioi Scientific Piogiam has been aiianged foi 
the Las Vegas meeting We have an outstanding gioup of 
guest speakeis in addition to oui paiticipating niembeis A 
complete day of scientific piogiams has been ai ranged foi 
Monday ivitli the guest speakeis paiticipating in the Geneial 
Session in the moining in the Cloiei Room The fust half 
of the Instiuction Couises will be gi\en jMonday afternoon, 
and the second half of the Instiuction Couises will be gi\en 
Tuesday morning The Instiuction Couises aie being given in 
manv instances by the imited guest speakeis as well as oiii 
own menibeis Jlany of the couises mil ha\e an inteiest foi 
both eye and eai, nose and tin oat men this yeai 

Tlie Men’s Limclieon mil be held Monday noon in the Con- 
leiition Hall of the Hotel Rneria 

The Social Events Committee has planned an inteiesting 
social piogiam foi the membeis and then ^\l^es duiing the 
tune of the meeting Two dinnei show activities aie planned 
Monday night at Hotel Sahaia the second dinnei show will 
be the Annual Banquet held at the Hotel Riven a Wednesday 
night Tuesday evening is to be fiee and a leseiiation desk 
to help membeis obtain othei show leseivations will be main¬ 
tained at the Registiation Desk The golfeis will use the Las 
Vegas Municipal Golf Couise for their tournament Theie 
IS to be no fishing deiby this yeai An inteiestmg sight- 
seemg toui of Bouldei Dam has been planned 

The Piesident’s Reception and Buffet Supper will be held 
Sunday evening. May 3, on the patio of the Hotel Rivena 
The Ladies Luncheon will be held on the patio of the Hotel 
Riveiia, and will include an inteiesting fashion show 
It may not be possible to accommodate eveiyone in the Hotel 
Rivena due to the loom limitation Space in the Hotel Riveiia 
will be assigned m oidei of the leseivations leceived by the 
Hotel V^ien the space has been filled, leseivations will be 
lefened to the Hotel Saliaia 

The Hotel Rivena is to be the lieadquaiteis of the meeting 
Write diiectly to the Hotel Rivena foi all loom leseiwations 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erling W Hansen, 90 So Ninth St, Minneapolis, Minn 
Elxecutive Secretary Dr William L Benedict, Mayo Clinic, Rochester, 
Minn 

Meeting Palmei House, Chicago, Ill, Oct 10 15, 1959 


AMERICAN BOARD OF OTOLARYNGOLOGY 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President Dr Francis W Davison, Geisinger Memorial Hospital, Pan 
ville. Pa 

Vice President Dr George S McReynolds, 615 N Boulevard, Galveston, 
Tei. 

Secretary Dr F Johnson Putney, 1712 Locust St, Philadelphia 3, Pa 
Treasurer Dr Verling K Hart, 106 W 7th St, Charlotte, N C 

Meeting The Homestead, Hot Springs, Va, March 1011, 1959 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Fred W Dixon, Cleveland, Ohio 

Secretary Dr James H Maxwell, Ann Arbor, Mich 

Treasurer Dr Francis E LeJeune, New Orleans, La , 

Editor, Histoiian, and Librarian Dr Edwin N Broyles, Baltimore, MQ 

Meeting The Homestead, Hot Springs, Va, March 8 9, 1959 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Gordon Hoople, 1100 E Genesee St, Syracuse 10, N Y 
President-Elect Dr Theo B Walsh, 640 So Kingshigh^vay, St Louts 
10, Mo 

Secretary Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester 7, 
N Y 

Annual Meeting The Homestead, Hot Springs, Va,, March 10 1112, 1959 
(Mornings only) 

Meetings of the Sections 

Eastern Savoy Plaza, New York, N Y, January 8 9, 1959 

Council Savoy Plaza, Nen York, N Y, Januarj 10, 1959 

Middle Park Plaza Hotel, St Louis, Mo, January 12-13, 1959 
Western The Ahwahnee Hotel, Yosemlte Valley, Calif, January 1718. 
1959 

Southern Academy of Medicine, Hotel Atlanta Blltmore, Atlanta, Ga, 
January 23 24, 1959 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON laryngology, OTOLOGY AND RHINOLOGY 

Chairman Dr Victor R Alfaro Washington, D C 
Vice^hairman Dr Harold F Schuknecht, Detroit, Mich 
Secretary Dr Walter E Heck San Francisco Calif 
Representatn e to Scientific Exhibit Dr Walter H Malonev, Clei eland, 
Oluo 

Section Delegate Dr Gordon F Harkness, Daienport, la 
Alternate Delegate Dr Dean M Lierle, lo-wa Clt^, la 
Meeting Atlantic Citv, June S 12, 1959 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr Moses Lurie, Boston, Mass 
President Elect Dr R C Martin 

Secretarv Dr Lawrence R Boies Hnnersit' Hospitals Minneapolis 14, 
Minn 

Meeting The Homestead, Hot Springs Va, "March 13 14 195'* 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert 111 E 6lEt SL, New York, N Y 
Vice-President Dr Kenneth Hinderer, 402 Medical Arts Bldg Pitts¬ 
burgh, Pa 

Secretarv Dr Louis Joel Feit, 66 Park Ave New York 16, N Y" 
Treasurer Dr Arnold L Caron, 36 Pleasant SL, Worchester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

President Dr Kenneth H Hinderer 402 Medical Arts Bids Pittsburgh 
13, Pa 

Secretarv Dr Robert M Hansen 1735 No Wheeler Ave, Portland 17, 
Ore 

Annual Clinical Session Chicago, 111, October, 1959 (definite time and 
place to be announced later) 

Annual Meeting Chicago 111 Octobei, 1959 (definite time and place 
to be announced later) 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Trent W Smith 327 East State SL, Columbus 15, Ohio 
Vice-President Dr Oscar J Becker Chicago, Ill 

Secretary Dr Samuel M Bloom, 123 East S3 SL, New York 2S, N Y 
Meeting New Y'ork, N Y , March IS and Julv 15, 1959 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Joseph W Hampsev Grant Bldg Pittsburgh 19. Pa. 
Secretary-Treasurer Dr Daniel S DeStio, 121 S Highland Ave , Pitts- 
bnrgh 6, Pa, 

Annual Meeting 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER- 

CAMPINAS 

Piesident Dr Antonio Augusto de Almeida 
First Secretary Dr Alberto Galo 
Second Secretary Di Alfredo Porto 
Libiauan-Tieasuier Dr L de Souza Queiroz 

Editors foi the Archives of the Society Dr J Penido Burnier, Dr 
Guedes de Melo Pilho and Dr Roberto Franco do Amaral 
Meetings Twice every month, first and third Thursdays, 8 30 PM 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice Presidente Dr Hdctor Cruz, 3a Avenida Sui No 72 
Second Vice Piesidente Dr Jose Luis Escamilla, 5a Calle Foment 
No 48 

Secretario Tesorero Di Horace Polanco 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Di J Abello 

Vice Presidente Dr Luis Sufie Medan 

Secretario Di Jorge Perello 319 Provenza, Barcelona 

Vice Secretario Dr A Pinart 

Vocal Dr J M Feirando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Waltei E Loch, 1039 No Calveit St Baltimore Md 
Secretary Treasuiei Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice Presidente Dr A P Belou 
Secretario Dr S A Aianz 
Pro Secretario Dr J M Tato 
Tesorero Di P Games 
Pro Tesorero Dr J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Robert T Hayes, 42 Cobourg St, St John, N ® .. o 
Secretary Dr Donald M McRae. 324 Spring Garden Rd , Halifax, N “ 
Meeting Sheraton-Brock Hotel, Niagara Falls, Ont, Oct 9 10, 1959 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr William F Hubble Decatui Ill 
President Elect Dr Charles D Sneller, Peoiia III 
Vice President Di Edgai T Blair, Springfield, Ill 
Delegate at Large Dr G Leiov Porter, Urbana Ill 
Secretary Tieasurer Dr Claience A Fleischli, Springfield, III 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr Stanton A Fnedberg, 122 So Michigan A^ e, Chicago 3, 

Vice-President Dr Maurice Snitman, 40S So 5th A^ e , Ma>•^\ ood. Ill 
Secretary-Treasurer Dr Fletcher Austin, TOO No Michigan A\e, Chi¬ 
cago 11, Ill , 

Meeting First Monda^ of each month, October through Mav 


CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Giunwald S 
Vice-President Dr Agustin Estartus 
Secretarj Dr Marcos Chaimoiich S 
Treasurer Dr Benjamin KapLan K 
Director Dr Alberto Basternca A, 


COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denier, Colo 
Vice-President Dr James Rigg, Grand Junction, Colo 
Secretari Dr Vill P Pirkev, Demer, Colo 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Eduard A Newell 
Vice-President Di Thomas JIcCiory 

Secretarv-Treasurer Dr James L Baldwin, 1C2T Medical Arts Bldg, 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Carril 
Secretary of the Exteiior Dr Aldo G Remorino 
Secretari Treason Prof Dr Antonio Carrascosa 
Pro Secretarv of the Interior Prof Dr Carlos P Mercandino 
ProSecretaiv of the Exterior Prof Dr Jaime A del Sel 
Pro Secretarv of the Treasuri Dr Jorge Zubizarreta 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Saliador 

Secretarv Treasurer Dr Hector R Silva, Calle Arce No 84, San Salia- 
dor, El Salvador, Central America 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edson J Andrews 
President-Elect Dr G DeUe Tajlor 
First Vice-President Dr Kenneth S MTiitmer 
Second Vice-President Dr M ilham H Anderson, Ji 
Secretarv-Treasurer Dr Joseph W Tavlor, Jr 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Daiio 

Secretary 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

Piesident Di Van D Ratligebei 
Vice Piesident Dr William Slcokan 
Secietary-Treasiiiei Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

Piesident Di Maiiano C Caballeio 
Vice Piesident Di Joseph Freeman 

Secretan-Tieasurei Di H Cailton How aid , 

Meeting Quaiteih in Maich, Ma^, Octobei and Decenibei on the sec 
Tllursda^ of the month, 6 30 P M, at the McAllistei Hotel, Miami, f * 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 

President Dr Jo Ono, Tokyo, Japan , , u „ id 

Secretary Dr Chevalier L Jackson, 3401 N Bioad St, Philadelphi . 
Pa USA 

Meeting Eighth International Congress of Bionchoesophagologj, Mexico 
City, Maich 14-18, 1959 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

Piesident Di Claience H Steele 

President Elect Di Dick H Undei wood , 

Secretary Dr James T Robison, 4620 J C Nichols Parkway, ha 
City, Mo , 

Meeting Thud Thuisdaj of November, January, Febiuarj and Apr 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Di Max E Pohlman 
Secretary Ti easurer Dr Wendell C Iivine 
Chairman of Ophthalmology Section Dr Can oil A McCoj 
Secretaiy of Ophthalmology Section Dr Philip D Shanedling 
Chau man of Otolai j ngology Section Dr Robeit W Godwin 
Secretary of Otolaryngology Section Dr Francis O’N Morris 
Place Los Angeles County Medical Association Bldg, 1925 Wilsn 
Blvd , Los Angeles, Calif 

Time 6 30 PM last Mondaj of eacli month from September to J'*” ’ 
inclusive—Otolaryngology Section 6 30, first Thursday of each nionii 
from September to June, inclusive—Ophthalmology Section 


LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Di Fred D Hollow ell, Lamar Life Bldg, Jackson, Miss 
Secretary Dr Edley H Jones 1301 Washington St, Vicksburg, - 
Meeting Edgewater Gulf Hotel Edgewatei Paik, Miss, May 1516, 195J 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
ANO OTOLARYNGOLOGY. 

Chairman Members ser%e as chairmen in alphabeUcal order monthlv 
Secretam-Treasurer Dr Roland H Mjers, 1720 Exchange Bldg, Mem¬ 
phis, Tenn . ^ 

Assistant Secretary-Treasurer Dr lYilham F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesdav m each month at S 00 PM at Memphis Eje, 
Nose and Throat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F 
Vice-President Dr M Gonzales Ulloa, Mexico, D F 
Secretary Dr Juan De Dios Peza, Mexico, D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Ratael Giorgana 

Secretarv Dr Carlos Valenzuela, Monterej 47, Mexico 7, D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bnstorr, Princeton Mo 

Secretarv-Treasurer Dr Harold Suanberg, Quincv, Ill 

Assistant Secretarj-Treasurer Dr Jacob E Reisch, Springfield Ill 

NETHERLANDS SOCIETY OF OTORHINOLARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereenigmg ) 

President Dr H Navis, Sonsbeekvreg 6, Arnhem 

Secretarv Dr TT H Struben J J Viottastraat 1 Amsterdam 

Treasurer Mrs F Velleman-Pinto, Jac. Ohrechtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic ILinston N C 
Vice-President Dr George B Bradord, VTinston-Salem N C 
Secretary-Treasurer Dr J D Stratton, 1012 Kmgs Drive Charlotte 7, 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson 16 Ramshill Road, Scarborough, York¬ 
shire 

Vice-President Mr J H Ottv, Frizlej Old Hall, Frizinghall Road, 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, York 
Yorkshire 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeVeese, 1216 S V Yamhill St, Portland 5, 
Ore 

Secretary-Treasurer Dr Paul B Mvers, 223 Medical Dental Bldg 
Portland 5, Ore 

Meetmg Fourth Tuesdav of each month from September through Mav, 
Henry Thiele Restaurant, 23rd and M Burnside Portland, Ore 
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OTOSCLEROSIS STUDY GROUP 

Di E P Powler, Ji , 180 Foit Wasliington Ave, New York 
32, Ne-w York 

Secretary-Treasurer Dr Aithui L Juers, 1018 Blown Building, Louis 
ville 2, Ky 

Meeting Palmer House, Cliicago, Ill, October 11, 1959 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr H Leroy Goss, 620 Cobb Bldg, Seattle 1, Washington 
Secretary Treasurer Dr Homer E Smith, 508 East South Temple, Salt 
Lake City, Utah 
Meeting 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd , Chicago, Ill 
Executive Secretary Dr Chevalier L Jackson, 3401 N Broad St, Phila 
delphia 40, Pa, U S A 

Mating Seventh Pan American Congress of Oto Rhino Laryngology and 
Broncho Esophagology 
Time and Place Miami, Fla, Maich, 1960 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 


President Di John J O’Keefe 
Vice President Dr Joseph P Atkins 
Secretary Dr Whlliam A Lell 

EMCut^e Comrnittee Dr Hairy P Schenclc, Dr Benjamin H Shuster, 
Dr William A Lell, Dr William J Hitschler, and Dr Chevalier L 
Jackson 


PITTSBURGH OTOLOGICAL SOCIETY 


President Dr Bern^d L Silverblatt, 3500 Fifth Avenue, Pittsburgh, Pa 
Vice Pr^ident Dr Emory A Rittenhouse, 203 Masonic Bldg, McKees 
port. Pa 

Secretary-Treasurer Dr John T Dickinson, Mercy Hospital, Pittsburgh 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson Biemerton Wash 
President-Elect Dr Carl D F Jensen Seattle Wash 
Secretary Dr Willard F Goff, 1215 Fouith Ave. Seattle Wash 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

ChEirtoan Dr OrriG D Glinst, 210 Central A.\ g , GlcndEls, Gnlif 
TrGEsurGr Dr NorinEn JGsberg, 500 So Duces A^G, LiOS AngGlcs li, CElif 
OtolEryugologv Dr HussGll M DcclcGr, 65 N ^lEdisou .VvG, PeseOgue 

OphtiElmolog% Dr 'WsrrGn A Wilson, 1930 Wilshirc BD d, Los An 

gelGS 57, CElif 

WidWintGr Clmical ConiGntion annualli, thG last two -siggks in Januan 
at Los AngGlGs, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Gliairman Dr J L Lgieug 
V iCG-Cliairinan Dr Russell Page 
SecrGtar\ Dr James J ‘McFarland 
Treasurer Dr Edward M O’Brien 

Meetings are lield tlie second Tuesdav of September, November, Januar>, 
March and Jlav, at 6 30 P M 
Place Army and Naw Club. Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 11 Newton Place Glasgow, C 3 
Secretary-Treasurer Dr 3 F Birrell, 14 Mora^ Place, Edinburgh 
Assistant Secretarv Dr H D Brown Kelh, 11 Sandvford Place, Glas¬ 
gow , C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidents Dr Alfonso Tnbin P 
Secretario Dr Feliv E Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Dr Reinaldo de Vilhers 
Vice-President Dr Jorge de Cdrdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Prank Canosa Lorenzo 
l^ice-Presidente Dr Julio Sanguilv 
Secretano Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPlA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice Presidents Dr Luis E Olsen 
Secretano Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

VMales Dr Osvaldo Suaiez, Dr Nondier Asis R, Dr Jorge Bergallo 
Tofre 

SOCIEDAD DE OTO RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mivco Pinto 
Secretarv Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 

Presxdente Dr D Adolfo Hinojar Pons 
Vice Presidente Dr D Jose Perez Mateos 
Secretano General Dr D Francisco Marauds 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretary Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael GonzSlez 
Second Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice Presidente Dr Cesar Cabrera Caldenn 

Secretano Dr Josd Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jose Gross 

Vocal Dr Pedro Herndndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE UOS 
HOSPITALES DE MADRID 

Presidents Dr Don Fernando Beltrdn Castillo 
Secretano General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 


SOCIEDAD VENE20LANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Bricefio Romero 
Vice Presidents Dr Silvestre Rincdn Jbienmayor 
Secretano General Dr Oscai Bustamante Miranda 
Tesorero Dr Arturo Marrero Gdmez „ . 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Bricefio, Dr Oscar 
zalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DC 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 
Secretary Dr Decio Lisboa Castio 
Treasurer Dr Jorge Valentin 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidents Dr Manuel Preciado 

First Vice Presidents Di Alonso Roj 

Second Vice Presidente Dr Carlos Arango Carbone 

Secretano Dr Marla Esther Villaiaz 

Tesorero Dr Ramon Crespo 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 
Vice-Presidente Dr Jaime de Magalliaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Hennques 
Vogais Dr Teofllo Esqunel 

Dr Antonio Cancela de Amorim 
Sede Aienida da Liberdade, 65, 1°, Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Lt Col Stanle' H Bear, USAF (MC), USAF Hospital, Max 
rrell (Air Universiti), Mavnell Air Force Base, Ala 
Secretar'-Treasurer Capt Maurice Scliiff, MC, USN, IJ S Xaial Hos 
pital, Oakland, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr F R Price, IIS Rutledge A\ e , Charleston S C 
President Elect Dr L D Lide, 161 W Che\ es St Florence S C 
Vice-President Dr R. E Livingstone 1505 Main St, Neubern, S C 
Secretan-Treasurer Dr Roderick Macdonald 330 E Mam St, Rock 
Hill, S C 

Meeting Jointly ivitb the X C Societ\ of Bie, Ear, Nose and Throat 
Next jomt annual meeting of The South Carolina Societi of Ophthal 
mology and Otolan ngologv and the K C E\e, Ear, Nose and Throat 
Society at Charleston, S C, Sept 14, 15 and 16, 1959 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr V Eugene Holcombe, Charleston. "W Va 
Chairman Elect Dr G Slaughter Fitz-Hugh, Chariottesyille, Va 
Vice-Chairman Dr George M Haik, Kev. Orleans, La 
Secretary Dr Mercer G Li-nch, Neu Orleans, La 

VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benoamin Sheppaid, 301 5Iedical Arts Building Rich 
mond, Va 

President-Elect Dr EJmanuel U M'allerstein Professional Building 
Richmond, Va 

Vice-President Dr Calvin T Burton, Medical Arts Building, Roanoke 
Va 

Secretan-Treasurer Dr Maynard P Smith, 600 Professional Building 
Richmond Va 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K Steuart Wheeling TV Va 
Secretary Treasurer Dr Frederick C Reel Charleston, TV Va 
Annual Meeting 
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NOTICE TO CONTRIBUTORS 

The Laryngoscope leseives the light of exclusive publication 
of all ai tides submitted This does not pieclude then publication 
in Tiansactions of vaiious Societies 

Manusciipts should be typewiitten, double spaced, on one side 
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TISSUE-CULTURE STUDIES OF OSTEOBLASTIC 
ACTIVITY IN OSSICULAR FRACTURES 

Robert D Burton, M D , 
and 

Merle Lawrence, Ph D , 

Ann Aiboi, Mich 

Fiactiue of the stapedial ciuia is a complication seen lathei 
fieqviently in piesent-day attempts at mobilization of the 
stapes When fiactuie occuis, the continuity of the ossiculai 
chain IS often disrupted, and should the otologic singeon 
teiminate the pioceduie no impiovement in his patient's 
healing could be expected, however, some techniques employ 
intentional fiactuie of a cius, oi of the footplate, to leestab- 
hsh mobility of the oval window'*- Also, cuiiently, Rosen= 
advocates the creation, in the footplate, of a small hole made 
w'lth a tiny metal hook, oi “fenestiatoi," which teals thiough 
footplate bone and endosteum, allowing visible seepage of 
peiilj'mph thiough the resulting opening Because these 
methods of otologic suigeiy actually fiacture living bone, it is 
of importance to study the lepaii process m bone following 
such a fracture 

For many years the impression existed that the stapes is 
composed of peculiar, immature bone,^ of a tvpe wdrich does 
not heal if fractured, however, reiy few investigations of 

•From the Ph>siolo^ical Acoustics I>ahorator\ Department of Otolaryn¬ 
gology and Institute of Industrial Health School of Medicine Uniyersity 
This myestigation was supported in part the Research 
«ind Development DiMSion Office of The Surgeon General Department of 
the Army under Contract ^so DA-t^'-OO^-MD-BS*! and hy funds for research 
in Human Resources Uni\ersit\ of Michigan 

Editors Xote This manuscript recei\ed in The I>ar\ngoscope Office 'ind 
accepted for publication Feb 2 1959 
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the cellulai stiuctuie and pattern of ossiculai bone have been 
cairied out to see wliethei’ the bone is so unusual Funda¬ 
mentally theie is the question of whether any cells possessing 
osteogenic potential aie associated with the ossiculai bone 
To undei stand the healing piocess of any bone one should 
take a “high powei ” view of it, focusing attention on the cell 
as the piimaiy unit foi study 

The fact that ossiculai fractuies can and do heal by bony 
union has been pi oven by lecent expeiimental studies Alt- 
mann and Basek' state that new bone was foimed in eight of 
15 cases when small bone fragments of the stapedial footplate 
weie depiessed into the vestibule Bellucci and Wolff‘ state 
that fiactuie of the stapes is usually followed by accietion 
of new bone legaidless of site of fiactuie In five cases in¬ 
volving fiactuie of stapedial ciuia all showed vaiying degiees 
of deposition of new bone 

Bone IS often pictured as an inoiganic, static stiuctuie com¬ 
posed of phosphate, calcium and carbonate salts This is 
actually the intercellular matrix which is maintained and 
changed by the cellular components of this bone Rathei than 
a calcific conglomeration of salts it is a living, changing) 
metabolizing tissue composed of cells just as is all active body 
tissue It IS the basic unit of bone, the living cell, with which 
this study IS concerned, especially the response of the cell to 
mjuiy of the bony matrix To make this possible tissue- 
culture techniques are employed 


PROCEDURE 

During the course of aseptic middle-ear operations on hu¬ 
mans and guinea pigs the stapes was i emoved and placed in a 
vial containing sterile balanced-salt solution (Hank’s) The 
pH of tins solution was adjusted between 7 2 and 7 4 bv 
balancing the CO. content This pH was determined through 
observation of the color change of phenol red which was added 
to serve as an indicator The balanced salt solution and the 
ossicles were then poured into a sterile petii dish and the 
bones either fractured intentionally or left intact for control 
purposes Each separate stapes was then placed in a Porter 
flask containing a clot foimed of equal parts of chicken plasma 
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and chicken embi\o extiact, Mhich also contained the pH 
indicatoi By occasionally opening the flask to allow the 
cai bon dioxide to escape the pH was maintained at its oi iginal 
value A few diops of hoise-seiiim medium veie placed on 
top of the clot and the specimen Geneiallv this was changed 
at legulai inteivals so as to piovide a continuous supply of 
nutiient mateiial The flask was geneially closed with a 
lubbei stoppei and incubated at a tempeiatuie of 38° Centi¬ 
grade foi various lengths of time Cellulai giowth was ob¬ 
served micioscopically, and when the activity appealed to be 
slowing down, the bone and clot weie fixed for histological 
piocessing 

The fixative used w'as geneially eithei a laige quantitv of 
10 per cent neutial foimol oi Oith’s fluid In piepaiing the 
specimens foi histological stud> a small amount of potassium 
dichi ornate, as advised by Oith," was used in the fixative 
This seems to haiden the tissues moie than plain foimol, a 
pioceduie which enables the tissue to withstand the shiinking 
effects of highei alcohols and the heat of embedding dm mg 
piocessing The bones weie left foi about 24 houis in this 
solution and then decalcified foi six to twelve houis in 1 pei 
cent nitiic acid The tissues weie then embedded in paiaffin, 
sectioned at 10 micions, and aftei being mounted seiially 
weie stained wnth hematoxjlin and eosin Tw'o human and 
nine guinea pig stapedes weie cultuied and observed by this 
method 


RESULTS 

In fetal life the stapes begins as a caitilage “model” wdiich 
subsequently becomes ossified This piocess accoiding to 
Anson, Cauldwell and Bast,' is quite compaiable to that found 
in a typical long bone of the body such as the tibia A major 
diffeience, as pointed out m then aiticle, lies in the fact that 
the stapes is of adult size in about 20 w^eeks in the fetal oigan- 
ism, w'hereas the tibia lequiies about 20 yeais to leach adult 
piopoitions The similaiity of the stapes to the long bones 
of the body goes even furthei both have layeis of cells on 
then surfaces, which have osteogenic ability These cells aie 
the so-called osteoblasts and play an impoi tant part in adding 
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bony substance duiing the giowth and development stage, 
and also seive as the piimaiy unit diuing the healing of bone 
fiactuies 

The stapedial ciuia aie laigely composed of peiiosteal bone 
which IS coveied by peiiosteal membiane and mucous mem- 
biane Beneath the peiiosteal membiane is a layei of osteo¬ 
genic cells lecessed in jagged cievasses of the undeilying 



Pig- 1 Section of human stapes showing junction of anterior cius -witl 
footplate The loi\ er arrow points to the endosteal membrane whicn i» 
continuous along footplate and inside of otic capsule The upper twe 
arroivs point to the periosteal membiane HTB GIR X200 


bone These aie the cells that lespoiid to injuiy when the 
associated bone is fiactuied A similai layer of osteogenic 
cells IS piesent beneath the endosteal membiane of the foot¬ 
plate 

Elgin e 1 IS a photomiciogiaph of a sectioned noimal human 
stapes showing these layei s This pictuie illustiates the 
ciuial-footplate junction and the inseition of the footplate 
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Fig: 2 Guinea-pi^ stapes after eight da%s in tissue culture Fibroblasts 
can be seen gro^ in^ out from site of fracture GP 


into the oval window The peiiosteal bone of the cius is 
shown at the uppei portion of the section, coveied with 
peiiosteal membiane and cuboidal cells of the mucous mem- 
biane Beneath the footplate a hea^y endosteal membiane is 
seen which shows complete continuity to the endosteal mem¬ 
biane of the otic capsule The osteogenic layei of cells lie 
tightly nestled in the lecesses of both the peiiosteal and 
endosteal bone 

When a fiactuied stapes is placed m the tissue-cultuie 
medium two moiphologically diffeient rtpes of cells aie pio- 
duced Figuie 2 is of a guinea-pig stapes which has had a 
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footplate fiactuie and then was cultuied by placing it m 
flask containing the chicken plasma-embi yo extiact clot The 
pictuie was taken on the eighth day of cultuie while the 
specimen was still alive and giowing vigoiously in the Poitei 
flask Along the lowei edge of the stapes long slendei cells 
aie piolifeiatmg and fanning out in a biust aiiangemeiit 
These cells have the moiphologic appeal ance of fibi oblasts 
and may be aiismg fiom toin endosteal membiane 

A diffeient type of cell is seen m Figiue 3 This ginnea-pig 
stapes was fiactuied and entuely sepaiated fiom the foot¬ 
plate The pictuie was taken while the bone was living and 
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Fig 4 Histologic section tlirough the fmcture 'site of stnpev shoiN n in 
Fig 0 The arro\^ points to the osteoid tissue being Inid down bY the 
cluster of osteoblasts Xote the osteoblast being tiansformed into an 
osteoc\te becoming embedded in the osteoid material GP 178R X380 


aftei gi owing in tissue cultme foi eight dajs These aie 
plump cells with piominent nuclei and aie aiianged in a semi- 
ciicle aiound the fiactuied end of the cius The cells aie 
much laigei than those seen in Figuie 2, and moiphologically 
lesemble osteoblasts 

The pioblem aiises as to the natuie of the cells piesent in 
these two pictuies One cannot label a cell as capable of 
pi educing a type of tissue until the cell actually has shown 
its ability to pioduce a special type of tissue Thus an osteo¬ 
blast cannot be classified with absolute ceitainty until it has 
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Fig' 5 Oil immeision stud\ of 'snnll poilion of iiea slioM n in riP } 
The t>picall> prominent p ui of nucleoli can be seen in the nuclei oi 
se\eral of the osteoblasts GP 17SR X700 


aided in the pioduction of bone Likewise, a fibi oblast cannot 
be definitely classified as such until it has aided in the pio¬ 
duction of fibious tissue In most instances, howevei, wo 
must lely on the moiphological and histological chaiacteiistics 
of the cell in question in oidei to classify it It is well known 
that enviionmental factois such as pH, tempeiatuie change 
and the like altei these featuies and could lesult in mistaken 
identity if these vanables weie not caiefully conti oiled 

Figuie 4 is a photomiciogiaph of a histologic section made 
thiough the ciuial fiactiue seen m the guinea-pig stapes of 
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stSfs ®shoin "ear the neck of the 

actlVlt^ 'W'lth the There is Mgorous osteoblastic 

\MLn tne aeposition of osteoid tissue GP 178R X6**0 
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Fiff 5 Oil immeision slud^ of small poition of area sIio^\ n m 
The t>picall> prominent pair of nucleoli can be seen in tlie nuciti 
se\eral of the osteoblasts GP 178R X700 


aided in the pi eduction of bone Likewise, a fibi oblast cannot 
be definitely classified as such until it has aided in the piO' 
duction of fibious tissue In most instances, however, we 
must lely on the moiphological and histological chaiacteiistics 
of the cell in question in order to classify it It is well known 
that enviionmental factois such as pH, tempeiatuie change 
and the like altei these featuies and could lesult m mistaken 
identity if these vaiiables weie not caiefully conti oiled 

Figuie 4 IS a photomiciogiaph of a histologic section made 
tluough the ciuial fiactuie seen in the guinea-pig stapes of 
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bone IS being foiraed some of the osteoblasts become embedded 
with this osteoid matiix and aie then known as osteocytes 
Then function theie is to maintain and nouiish the suiiound- 
ing bony matiix Shoim m Figmes 4 and 5 is an osteoblast 
becoming enmeshed in this osteoid tissue, appaiently beginning 
its tiansfoimatioii into an osteocyte 

The bony tissue shown in the above figuies was being 
foimed by cells of the peiiosteal layei and thus is pioduced 
by intiamembianous ossification This is the same mannei 
in winch new bone is added to the shaft of a matuie long bone 
of the body Such intvamembianous foimation of bone was 
the only type obseived in the lepaii of stapedial fiactuies in 
tissue-cultuie study 

Histologically, guinea-pig stapedes appeal piactically identi¬ 
cal to those of humans, howevei, when the human stapedes 
weie fiactuied and placed in a tissue-cultuie medium the 
fiactuie site pioduced heavy giowth of fibioblasts and osteo¬ 
blasts but no evidence of osteoid tissue foimation Theie 
aie seveial factois which may account foi this 

Not all piesumably living bone when lemoved fiom a living 
animal shows cellulai outgiowth when placed m the cultuie 
medium, and the pioduction of osteoid tissue is even laiei 
Only two of the nine gumea-pig bones showed this type of 
tissue foimation, although extensive osteoblastic activity was 
seen m the otheis, and it may have been that the use of only 
two human stapedes was not a laige enough sample Failuie 
of the human mateiial to pioduce osteoid tissue might also 
be attiibuted to the technique foi obtaining and tianspoitmg 
the bone fiom opeiating loom to laboiatoiy This neces¬ 
sitated a longer time stay for the bits of bone in the balanced- 
salt solution at variable tempeiatuies before being placed in 
the cultuie medium and incubatoi 

It IS also possible, of couise, that human-stapedial bone 
does not react in tissue culture to the stimulus of a fiactuie, 
as does gumea-pig stapedial bone, howevei, the striking 
evidence of then close moiphologic and histologic response in 
tissue-culture medium tends to support the impression that 
they are veiy similai to one another Both pioduced extensive 
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iguie 3 The upper two-thuds of the cius is depressed in 
waid to a modeiate degree and the ragged edge of bone is 
seen in the lower one-thud portion of the crus This stapes 
was in tissue cultuie foi eight days and showed vigoious 
giowth from the beginning In the area of the depressed 
lactuie a clump of osteoblasts have foimed a semicircle, and 
are aying down a pink homogeneous material, presumably 
os eoid tissue These osteoblasts probably have originated 
lom the jagged crevasses m the periosteal bone just beneath 
re periosteal membrane, and have been stimulated into action 
y e fractured bone These active osteoblasts resemble those 
eciibed by Weidenreich® The nucleus is large and has one 
01 wo prominent nucleoli The cytoplasm stains with basic 
yes and contains numerous threadlike mitochondria, and 
often one osteoblast is connected to its neighbor by thin cyto 

p asmic processes The prominent nucleoli are dearly seen 
in Figure 4 

In Figure 5, which is a higher magnification of the aiea 
s rown in the preceding figure, the cell structure is even moie 
nucleoli are especially pi eminent in several 

of the osteoblasts 

Figure 6 is a photomicrograph of a section made through 
another- site of guinea-pig stapedial fracture This one was 
made at the junction of the crura rvith the neck of the stapes 
Mature cartilage can be seen at the lower right of the photo 
micrograph with dark, shrunken chondrocytes in the lucunae 
ris s apes, after fracture, was placed in tissue-culture media 
where it remained for eight days Again we see, clusteied 
around the site of injury, a number of active osteoblasts which 
wnie apparently engaged in laying down osteoid tissue Some 
of the nucleoli can be seen in the nucleus of several osteoblasts 
in this figure 

The histolopcal and morphological characteristics of these 
two distinct types of cells suppoi-t our contention that the 
cells initially seen in the Porter flask in Figure 2 are fibro¬ 
blasts, and those vigorously growing around a stump of a 
fractured crus in Figure 3 are osteoblasts The evidence that 
these latter cells are capable of laying down osteoid material 
aids in further identifying these cells as osteoblasts As new 
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fiactuie, stimulates new bone foimation with a gloomy piog- 
nosis foi either keeping this “fenestia” open, oi foi pieseiMng 
the fiactuie sepal ation 
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NEW RESEARCH LABORATORY 

The Elbjine G Gill Eye and Eai Foundation, 711 So 
Jeffeison St, Roanoke, Va , announces the establishment of a 
Reseaich Laboiatoiy in conjunction with the Eye Bank and 
Sight Conseivation Society of Virginia tinder the direction 
of Miss Jean Swaitz, MS in chemistiv The laboiatoiv is 
piepaied to make the dye test for Toxoplasmosis 
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outgiowth of fibi oblasts when the mucous and peiiosteal 
membianes weie traumatized, and both showed evidence of 
osteogenic potential by pioduction of osteoblasts at or neai 
the site of fiactuie, theiefoie, it seems highly piobable that 
the failuie of the human mateiial to pioduce osteoid tissue 
was due eithei to technique oi chance, and that in the living 
oigamsm healing should take place in most stapedial fiactuies 
whethei the host oigamsm is human oi animal 


COMMENT 

Unquestionably an osteogenic layei of doimant osteoblasts 
does exist along the suiface of ossiculai bone These osteo¬ 
blasts lespond to a stimulus such as fiactuie and caiiy out a 
lepaii piocess similai to that found m bone elsewheie in the 
body Ossiculai bone is a living, cellulai tissue whose size, 
shape and nutiition depend on living cells, oi osteocytes Al¬ 
though these studies weie earned out by tissue-cultuie meth¬ 
ods we have no leason to believe that these osteoblasts and 
fibi oblasts should leact diffeiently in a living human oigan- 
ism Human cancellous bone fiozen foi seveial days has 
shown pioduction of osteoid tissue when placed in tissue 
cultuie by Eay and co-woikeis“, theiefoie, theie is no leason 
to suppose that fiactuie of the ciuia oi footplate would le- 
main in a state of non-union Any fiactuie that is made will 
have a tendency to heal resulting in letuin of the patients 
healing to the pie-opeiative level, also, the extensive pio¬ 
duction of fibroblasts indicates that fibiosis can result from 
middle-eai manipulations 


SUMMARY 

Through the method of placing fractured stapes in tissue- 
culture media and obseiving the cellular activity both grossly 
while the tissue is living, and micioscopically after histologic 
processing, it has been demonstrated that 

1 Injury to the periosteal membrane lesults in fibioblastic 
proliferation, 

2 Tearing of the osteogenic layers, together with bone 
fracture such as occurs m footplate fenestration or ciuial 
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penence of woikmg m close collaboiation with my colleague, 
Dr M Lederman, of the Royal Maisdeti Hospital, an institute 
which specializes in the tieatment of malignant disease, and 
which is well equipped with modem ladiotheiapeutic ap- 
paiatus 

Recent advances in the technique of ladiotheiapy and of 
surgeiy have been consideiable I am not competent to deal 
with the former, but have acquiied some expeiience in the 


ANATOMICAL CLASSIFICATION 
CANCER of LARYNX 


WIGLOniS 
HYOID- 


THYXOID CAHl- 
FALSE COHD 
VEHTRICLE 
TRUE CORD 
SUBGLOTTIC SPACE 

CllCOlO CARl- 
TRACHEA 



BPILAPYN6EAL 


■suPMBLorric , 


]GLOTTIC 

SUBGLOTTIC 


, 1 Anatomical classification of cancer of the lar>n\ An iniaKinar\ 

ih>oia bone divides the epiglottis into tn o Tumors arisins 
aDO\e this line are classified n ith lar\ ng-o-phari ngreal carcinomata 


newel operative methods Better and safei anesthesia, and 
greater use ofjb^od tiansfusion and of antibiotics have al¬ 
lowed the peifoimance of majoi en. bloc ■lesections without 
undue risks and without an unduly high opeiative moitality 

Suigical excision has thus been extended to include wide¬ 
spread neoplasms foimeily consideied to be inopeiable On 
the othei hand, the trend has been to tieat by ladiotheiapy 
alone early localized lesions, with suigeiy reserved for the 
failures There has thus been a reversal of the treatment 



MANAGEMENT OF CARCINOMA OF THE LARYNX 
AND LARYNGO-PHARYNX - 

Recent Experiences 


F Boyes Korkis, F R C S (Ed) FRCS (Eng) FIGS 

(By Invitation), 

London, England 


The tieatment of malignant disease of the laiynx and of the 
laryngo-phaiynx is a contioversial mattei of woild-wide 
inteiest In the past, the iival and often conflicting claims 
of suigical excision and of ladiotheiapy have been hotly 
debated without leaching any definite conclusions, but m 
Biitain a measuie of agieement is gradually emeiging 

This has been bi ought about by a bettei knowledge of what 
can, and what cannot, be achieved by these diffeiing foims of 
theiapy Closei coopeiation between suigeon and ladio- 
theiapist has done a great deal to bring about this undei stand¬ 
ing Combined clinics have been established in which eveiy 
patient is seen by an expeiienced expeit in each field, thus, 
a patient attending a joint consultation clinic is assuied of a 
caiefully consideied opinion as to the method of tieatmen 
most likely to be of benefit Each new case is an individua 
pioblem, and tieatment is advised in the light of the anatomi¬ 
cal situation and extent of the lesion, the pathology, the facili¬ 
ties available foi tieatment and the paiticulai ciicumstances 
and wishes of each patient The lesults of tieatment aie 
followed up legulaily by both membeis of the team, and 
secondaiy tieatment foi lecuiience is instituted with a gieatei 
degiee of ceitainty at the eaihest possible moment Such a 
clinic was established at the Metiopolitan Eai, Nose and 
Till oat Hospital, and I have had the oppoitunity and ex- 


•Read bj in^ Ration at the Meeting- of the Eastern Section of the 
can Larj ngroloffical Rhlnoloeic il and Otolog^lcal Socletj Nen Yoik 
Jan 8, 1959 , 

Editoi s Note This ninmiscilpt rtcelxed in Tlie Lni j ngroscope Office enJ 
accepted for publication Jan 19 1959 
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peiisnce of woiking in. close collaboiation Mitli mj colleaguei 
Di M Lederman, of the Royal Maisden Hospital, an institute 
which specializes in the tieatment of malignant disease, and 
which IS well equipped with modem ladiotheiapeutic ap- 
paiatus 

Recent advances m the technique of ladiotheiapy and of 
suigeiy have been consideiable I am not competent to deal 
with tile foimer, but have acquiied some expeiience in the 


ANATOMICAL CLASSIFICATION 
CANCER of LARYNX 


( 


EPIGLOniS 
HYOlO- 

THYMIO tm- 
FM.SE CWG J 
VEHlWat 
TRUE CORD 
SUBGLOTTIC SPACE 

CllCOlO CARl- 
I TRACHEA 



EPILARrN6£AL 

SUPRAGLOmC 

)6L0TTIC 

SUBGLOTVC 


i 


, ^ Anatomical classification of c'lncer of the lar'n'v An iniaginar\ 

fine through the h^ oid bone diN ides the epiglottis into tw o Tumors arising 
aDO\e this line are classified T\ith larMigo-pharN ngeal carcinomata 


nevei opeiative methods Bettei and safei anesthesia, and 
greatei use of,blood tiansfusion and of antibiotics have al¬ 
lowed the peifoimance of majoi en bloc lesections without 
undue iisks and without an unduly high opeiative moitahty 

Suigical excision has thus been extended to include wide- 
spiead neoplasms foimeily consideied to be inopeiable On 
the othei hand, the tiend has been to tieat by ladiotheiapy 
alone eaily localized lesions, with suigeiy leseived fox the 
failuies Theie has thus been a leveisal of the tieatment 
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plan, which was foimerly adopted, wheieby eaily tumoisiieie 
lemoved and advanced neoplasms were given ladiotlieiapj 
In consequence, the ladiotheiapist is having the fust chance 
of ti eating the eail}'’ cases which aie moie likely to be cm able, 
a most impoi tant fact which must be boi ne in mind constantly 
when compaiing the lesults of theiapy 

A system of classification into anatomical types, clinical 


Anatomical Classification of 
Larynqo-Pharynqcal Carcinoma 


1 EPI LARYNGEAL 
Supra hyoid epiglottis 
Aryepiqlottic fold 
Arytenoids 

2 PYRIFORM FOSSA 


3 Lot PHARYNGEAlr 


•A EPI OESOPHAGEAL 
Post Cricoid 

Upper cricoid oesophagus 



TomuE 

■SUPRAHYOID 

EPIGLOTTIS 

CUT PHARYNGEAL 
WALL 

eost cricoid 

OESOPHAGUS 


Pig ■ AnntomiCTl classificition of In Migo-phai j ngeil cancer , 
niois aiising: fiom the anteiioi surtace of the epiglottis the 
the posteiior part of the tong^ue aie ecluded—thej are glosso-epinl® 
eoplasms 


stages and histological gioupings is vitally necessaiy to make 
foi a teiminology common to ladiotheiapists and to laijm- 
gologists, in oidei to compaie like cases with like in any 
statistical leview In the past, compaiisons between the two 
foims of tieatment have been misleading and unscientific, as 
widely diffeiing ciiteiia have been adopted in the publication 
of lesuIts 

It is, theiefoie, oppoitune to take stock of the piesent posi¬ 
tion against this backgiound 
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PEBSONAL MATEBIAL 

Individual British otolaivngologists aie unable to collect 
as laige a senes of cases as then Ameiican colleagues In 
Biitain, the otolaijTigologist usually lemains moie geneial in 
his outlook, and theie is little ultia-specialization within the 
piovince of eai, nose and thioat woik, thus, the available 
mateiial is distiibuted among a laigei number of specialists 
This fact, coupled with the imasion of the geneial svugeon 
into oui field, i educes the numbeis seen by Biitish specialists 
as compaied with Anieiican laiingologists who tend to con- 
centiate then endeavois on a paiticiilai disease within the 


TABLE I 

AXATOJIICAL DISTRIBUTION'—lOS CASES 



Male 

remale 

All 

Cancer o£ Larxnx (64 Cases)— 

Supraglottic . 

_ 6 

1 

7 

Glottic 

40 

3 

43 

Subglottic 

12 

2 

14 

Cancer tjf Larvngo Pba^^'n\ (44 Cases)— 

Epilamigeai 

10 

0 

10 

Sinus PMiformis 

7 

1 

8 

Epiesopliageal 

G 

20 

26 

Total (lOS Cases) 

SI 

27 

lOS 


specialty This intioduction is necessaiv to explain the small 
numbei of peisonal cases of caicinoma of the laiimx and of 
the laiyngo-phai'jTix which foim the basis of this lepoit—one 
concerned vith individual expeiience 

This papei deals with a senes of_108 cases (see Table I), 
which have been undei my o\sn caie in the last nine yeais 
This appioach has been delibeiately chosen in preference to 
one relating to a large number which have been culled from 
case-notes borrowed from many sources and concerning pa¬ 
tients who have been treated by several surgeons in the same 
hospital It allows a considered presentation of personal 
opinions gained solely by fnst hand expeiience in the manage¬ 
ment of this disease The time limitation is also deliberate 
Earlier cases have been excluded for several reasons 

1 Relative inexperience at fust 
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plan, which was foimeily adopted, wheieby eaily tumois weie 
lemoved and advanced neoplasms weie given ladiotheiapy 
In consequence, the ladiotheiapist is having the fust chance 
of tieating the eaily cases winch aie moie likely to be cuiable, 
a most impoitant fact which must be boine in mind constanth 
when compaiing the lesults of theiapy 

A system of classification into anatomical types, clinical 


Anatomical Classification of 
Larynqo Pharynqeal Carcinoma 


1 EPl LARYNGEAL_ 

Supra hyoid epiglottis 
Aryepiqlottic fold 
Arytenoids 

2 PYRIFORM FOSSA 


3 Lot PHARYNGEAL 


4. EPl OESOPHAGEAL 
Post Cricoid 

Upper cricoid oesophagus 



■TONGUE 

■SUPRAHYOID 

epiglottis 

■CUT PHARYNGEAL 
WALL 

i=0ST CRICOID 

OESOPHAGUS 


Pig- 2 Anatomicil classification of lai \ ngo-plnrj ngeil Jnd 

mois aiisiiig- from the anterioi surface of the epiglottis the ' „i„hic 

the posteiior part of the tongue aie ecluded—they are glosso-epioi““ 
eoplasms 


steges and histological gioupings is vitally necessaiy to make 
foi a teiminology common to ladiotheiapists and to laivn- 
gologists, in 01 del to compaie like cases with like m any 
statistical leview In the past, compaiisons between the two 
foims of tieatment have been misleading and unscientific, as 
widely diffeimg ciiteiia have been adopted in the publication 
of lesults 

It is, theiefoie, oppoitune to take stock of the piesent posi¬ 
tion against this backgiound 
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2 glottic Tumois aiising fiom uppei surface and edge 
of^tiue vocal cold, anteiioi andposteiioi commissuies 

5 Subglottic Tumois aiising fiom mfeiioi suiface of 
cold, subglottic space 

B Cancel of the Lai i/iigo-Pharirnx is divided into - 

1 Epilaiyngeal Tumois aiising fiom supia-hvoid epi¬ 
glottis, aiyepiglottic fold and ar>d;enoid 

2 Sinus pyiifoimis 

3 Epiesophageal — Ciicophaiyngeal, phaijTigo-esopha- 
geal, cervical esophagus 

4 Poster 101 and lateral phaijoigeal walls = 

The distribution of cases in this senes according to site and 
sex IS showTi m Table I 

2 Clinical Staging 

The prognosis is related to the extenj; of invasion which 
IS present when treatment is undertaken The system of 
clinical.grading followed at the Metropolitan Ear, Nose and 
Throat Hospital is as follows (Ledeiman, M’") 

A Laiyngeal Cancel Stage 

1 The tumor is limited to the tissue of origin and the 
larynx is freely mobile, 

2 LarjTigeal mobilitv is impaired or extension has oc¬ 
curred beyond the tissues of origin but still remains 
within the confines of the laijmx 

S The affected part of larynx is fixed or extta-laijmgeal 
spread is present to thyroid cartilage, pie-epiglottic 
space, trachea, laijmgo-phaiynx or to a single mobile 
homolateial lymph node 

4 _Contia-lateial, bilateral or fixed lymph nodes, simul¬ 
taneous or consecutive primary or distant metastases 
are present 

B Lai-yngo-phai yngeal Cancel Stage 
1 Limited to tissue or origin 
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2 Deficiencies in case-taking, lecoid-taking and follow-up, 
making classification and an accurate lepoit impossible 

* 3 The remaikable impiovement in selection of cases for 

treatment in the last decade 

The recent advances in ladiotherapeutic and suigical 
techniques which bring into focus one’s own changing views 
by concentrating on cuirent methods of theiapy 



FIs' 3 Suprag-lottic t\pe of cancer of the lar\ na. Artist's itnpression 
a larjngectoma specimen the tumoi ai ising from the infra-hyoiQ ep 
glottis and false cord 


CLASSIFICATION OP CASES 
1 Anatomical Site 

Foi many yeais caicinoma of the laiynx was divided clini¬ 
cally into an inti insic and an exti insic gi oup In view of the 
vastly different piognosis in these two types, such a broad 
distinction is inadequate An anatomical classification ac¬ 
cording to a more exact site of origin, as suggested by Ledei- 
man^- (1952-1954), has been adopted 

A Cancel of the Lai-ynx is divided into 

1 Supiaglottic Tumors arising from Infia-Hyoid Epi¬ 
glottis, False Cord, Ventricle 
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In tins analysis, cases of in sttn caicinoma and of boideiline 
malignant lesions aie excluded Heiein lies one of the main 
soiuces of eiioi in histological inteipietation What one 
pathologist lepoits as negatue, anothei Mill legaid as piob- 
ably malignant Then inclusion helps to lmplo^e the statis¬ 
tical cuie-iate, but confuses the leal issue, the tine piognosis 
Foi ivho IS to say hoiv many of these aie false positues*^ An 
unduly optimistic pictuie of the disease emeiges ivhen such 
questionable lesions aie included Mitli fiaiiklj malignant 
tuniois 

The bad piognosis associated with inimatuie, anaplastic 
lesions is ivell knoM n It is, thei efoi e, most inipoi tant to i ecog- 


TABLE III 

HISTOLOGICAL GROUPING lOS CASES 




Frink Squamous Carclnomi 
Priinar\ or Recurrent 

Amplastlc 

Circinoma 

Supraglottic 


7 

0 

Glottic _ 


39 

4 

Subglottic 


11 

3 

Epilari-ngeal _ 


9 

1 

Sinus P\ riformis 


S 


Epiesopbageal 


26 

0 



100 

s 


nize tins gioup as a sepal ate entitj* They numbeied eight in 
tins senes, seyen of these occuinng in the glottic and sub¬ 
glottic legions 


BIOPSY*. 

^nect laijmgoscopy and biopsy giye a ceitainty of diagnosis 
that can be obtained in no othei way This essential investiga¬ 
tion IS neyei delegated to an assistant, but is peiAouully pei- 
foniied The exact position and jnobable extent of the giovTli 
IS a scei tamed, and a pmce is lemoved fioni the most likely 
poition of the tiinioi The peicentage of false negative le- 
poits IS theieby lediiced, but absolute leliance is not placed 
on negative biopsy findings alone Two false negative biopsies 
weie letiiined in one of my cases, but despite tins, laiyiigec- 
toniy was peifoimed on clinical gioiinds The clinical diag- 
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2 Local spiead but still within the confines of the phai- 
ynx 01 of the ceivical esophagus 

3 Spiead outside walls of phaiynx oi ceivical esophagus 

i Conti a-lateial, bilateial or fixed lymph nodes, distant 
metastases oi simultaneous oi consecutive pnman 
cancel 

Table II shows the numbei of patients and distiibution 
accoiding to site and stage 


TABLE II 

DISTRIBUTION OF CASES ACCORDING TO SITE AND 

Stage 1 Stage 2 


Supraglottic (7 Cases) 
Glottic (43 Cases) 
Subglottic (14 Cases) 
Epilaiyngeal (10 Cases) 
Sinus Pvrifoimis (8 Cases) 
Epiesopliageal (26 Cases) 


Total (108 Cases) 


0 

14 
1 
0 
0 
0 

15 


STAGE 
Stage 4 



S Histological Gi oup^ng 

The allocation of a paiticulai biopsy specimen to one of the 
foui histological gioups suggested by Biodeis^ (1926), 'S 
misleading and has been discontinued The small poition 
submitted foi biopsy may be uniepiesentative of the tumoi os 
a whole, and pathologists diffei in then gioupings of the m- 
tei mediate vaiieties, i e , those between the well diffeientiate 
and the anaplastic types (Colledge)-* 

Piecise division into well diffeientiated, intei mediate and 
anaplastic gioups is possible only when the whole tumoi is 
available foi examination Suigically excised neoplasms can 
be divided into these thiee gioups, but when assessing the 
gioupmg on a small biopsy specimen, inaccuiacy is avoide 
by taking a bioadei classification into fiank squamous caici- 
noma, anaplastic caicmoma and leciiiient squamous caici- 
noma The histological classification in this senes, accoidmg 
to this basic gioupmg, is shown in Table III 
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Supia-GMUc Lesions Piimaiy tieatment by ladiotheiapy 
followed by laiyngectomy has given the best lesults (see Table 
IV) Metastases to glands occui infiequently and do not 
wail ant “white” en hloc neck dissection, but when nodes aie 
manifest this opeiation is peifoimed in piefeience to ladio- 
theiapy, eithei contempoianeously with laijoigectomy or latei, 
when clinical involvement occui s postopeiatively 



Pig" 4 Glottic t>pe of c'lTicer of the larjnv. A la^^ngectom^ specimen 
photographed to sho^ massne g^o^^th in\olMng the ■\\hole length of the 
right true cord as seen from behind The section of tumor renio\ed post- 
operatnelj for thorough histological stiid> is uell demonstrated at the 
mid-point of the cancer 


Glottic Disease This is the most fiequent type of lesion, 
but the total numbei of cases in this senes is too small to make 
a worthwhile and accuiate analysis of the peicentage of five- 
year cuies attained by suigeiy, by ladiotheiapy or by then 
combination Instead, a detailed analysis of the outcome of 
tieatment of each case is studied This seaiching inquisition 
IS used with the object of discoveiing the tieatment most likely 
to achieve success in the futuie 

At the outset. Stage 1 and Stage 2 cancels weie usually 
tieated by laiyngo-fissure oi by laiyngectomy, respectively. 
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nosis was confirmed subsequently by a positive lepoit when 
the whole specimen was searched histologically This enoi 
on biopsy is especially liable to occur with subglottic giov'ths 

TREATMENT AND RESULTS 
Pai 11 Cancel of the Lai'ynx 

Treatment has been i elated to the site, stage and to a lessei 
degree to the type of cell compiismg the tumoi 

In general, anaplastic neoplasms in all aieas aie not sub¬ 
jected to piimaiy suigeiy unless the lesions aie eaily and well 


TABLE IV 

TREATMENT AND RESULTS—SUPRAGLOTTIC LESIONS 


Case 

No 

Se\ 

A^e 

Clinical 

stage 

Ti eatment 

1 

F 

62 

4 

T-R onlv 

2 

M 

62 

3 

T-R LY 

S 

M 

59 

2 

TRLY 

4 

M 

74 

2 

TRLY 

5 

M 

73 

3 

TC 

6 

M 

00 

3 

LY D X R 
Post op 

7 

M 

69 

3 

D X R onlj 


Result 


Died with disease in 3/12 
Alive Fiee of disease in 40/12 
Alive Free of disease in 22/12 
Alive Free of disease in lG/12 
Alive with disease in 12/12 
Died with disease in 9/12 

Died uith disease in 5/12 


_ T-R—Teleridium L\—Lai > ng'ectom> 

DXR—Deep X-raj Tlierap\ _/12 Time in months 


_TelecobaU 


localized Laiyngofissuie is unsuccessful in Stage 1 anaplas¬ 
tic cases and mutilating ladical opeiations alone have less 
chance of conti oiling the disease Pi'imaiy ladiotheiapy 
given m such cases, and suigeiy is leseived for lecuiience 
An en bloc dissection is advisable in conjunction with ladical 
suigeiy whenevei theie is a likelihood of clinical involvement 
of glands, as secondaiy neck dissection has less chance of af¬ 
fecting a cuie 

In non-anaplastic squamous caicinomata, tieatment is se¬ 
lected accoiding to the clinical stage and site of the neoplasm, 
and vaiious combinations of therapy have been tiied It 
now usual to tieat eaily glottic disease by iadiotheiapy, leseiv- 
ing suigeiy foi advanced cases, uncontioiled primaiy lesions, 
lecuiience aftei i adiothei apy, and foi cervical glandulai 
metastases 
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would not be treated by laiyngo-fissuie Luckily, both of these 
patients are free from disease nine years after laryngectomy 
One patient developed a squamous cell carcinoma on the re¬ 
maining cord SIX years after lai 3 mgo-fissuie, and this is 
piobablj' a second piimaiN* rather than a lecruience, as no 
carcinoma was found on the operated side Two of the other 
patients had leukoplakia of laijTix and subsequently developed 

TABLE VI 


GLOTTIC CARCINOMA—ANALYSIS OF 19 PRIMARY 
RADIOTHERAPY CASES 


Xo 

Sex 

Age 

Clinic-il 

Stage 

Histolog\ 

Form of 
R-Th\ 

‘^ec Treat 
Pecur 

Fate 

1 

M 

54 

2 

Sq 

TR 

— 

A>5 aeais 

2 

M 

33 

1 

Sq 

TR 

— 

A>5 years 

3 


aS 

1 

Sq 

T-R 

— 

A>4 tears 

4 

M 

62 

2 

Sq 

TR 

— 

A.>4 tears 

5 

M 

70 

2 

Sq 

TR 

— 

A>3 tears 

G 

M 

53 

3 

Sq 

DXR 

TC 

LY for Peri¬ 
chondritis 

D (Post op ) 

7 

F 

74 

3 

Sq 

T-R 

— 

D 3/12 

s 

M 

76 

2 

Sq 

T-R 

— 

A>2 tears 

9 

M 

72 

3 

Sq 

T-R 

LY 

A>4 jears 

10 

M 

51 

3 

Sq 

T-R 

— 

A>2 jears 

11 

M 

61 

1 

Sq 

T-R 


R>2 teats 
(2ndries 

Ribs) 

12 

lU 

69 

2 

Sq 

TR 

— 

D 10/12 

13 

M 

64 

n 

0 

An 

T-R 

LY, 2> 

BlocVt, 

HVT 

D 6/12 

14 

M 

49 

3 

Sq 

TR 

LY 

D 14/12 

15 

M 

62 

2 

Sq 

T-C 

— 

A 12/12 

16 

M 

69 

3 

Sq 

T-R 

LY 

D 15/12 

IT 

M 

71 

0 

An 

TR 

LY 

A>4teais 

18 

F 

67 

3 

Sq 

T-R 

— 

A 18/12 

19 

M 

46 

3 

Sq 

H VT 

LY 

D 11/12 


Re\ F—Female M—Male Sq—Squamous An—Anaplastic T-R—^Tele- 
radium T-C—Telecobalt H VT—^High Voltage Therapi LY—Lartngec- 
lomv A—Sjmptom free R—^Ali\e mth disease D—Died of disease >— 
Ronger than 


recurrent carcinoma on the opposite side Today such cases 
would not be treated by larjoigo-fissuie, in view of the pie- 
malignant nature and the likelihood of multicentiic malignant 
degeneration The remaining two patients rveie found to have 
histological evidence of malignant disease on the opposite 
cord, although there was no clinical evidence of this at the 
tune of the laiyngo-fissuie A loutine biopsy is ahvays taken 
from the 3 unction of the anterior and middle thirds of the 
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but in View of the success obtained with telei_adium and tele¬ 
cobalt theiapy, with pieseivation of full laiyngeal function, 
piimaij'- suigeiy was laigely abandoned in favoi of ladio- 
theiapy With Stage 3 disease the numbei of cases leqiniin^ 
secondaiy laiyngectomy was high, especially when theie was 
imilateial involvement of glands, then, piimaiy laiyngectomy, 
combined with en bloc dissection, was the usual method o 
tieatment 

Table V shows the piimaiy tieatment adopted m the 43 


Clinical 

Stage 

1 

2 

3 

4 


TABLE V 


PRIMARY TREATMENT IN 43 GLOTTIC CASES 


Kadiotlieiapj Laii ngofissui e 
(19 Cases) (14 Cases) 


3 

b 

10 

0 


14 

0 

0 

0 


Laiyngectoral 
(9 Cases) 


Pallmtiie 
(1 Case) 



cases falling within the glottic gioup and Tables VI, VII, VIH, 
IX show then fate 


Pi imai y Radiothei apy 

Of the 19 piimaiily iiiadiated cases, seven leljuiied laiyn 
gectomy foi lecuiience, all of these being clinical Stage 3, an 
of these seven, five died of the disease Stage 1 and 2 disease 
does well with ladiotheiapy, but laiyngectomy is often neces 
saiy foi moie advanced lesions 


P? imat y Thy7 otomy 

The piimaiy laiyngo-fissuie (thyiotomy) cases (all Stage 
1) aie analyzed in Table VII Fiom this it will be seen tha^ 
seven aie fiee of disease, but seven lequiied secondaU 
laiyngectomy All the laiyngectomized patients have done 
well, SIX being alive and fiee from disease foi peiiods langinS 
liom nine yeais to six months, while the seventh patient die 
fiom inteicuiient illness but fiee fiom malignant disease 
(pioved by postmoitem) thiee-and-a-half yeais aftei laiyn' 
gectomy 

Two of the seven weie of anaplastic histology, and today 
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fiom lecuiience at postmoitem, and the lemaunng foui have 
lemained fiee fiom disease foi peiiods between eight yeais 
and ovei two yeais A compaiison of the end-iesults of the 
two piimaiy methods in Stage 3 disease shows that foiu out 
of ten primal ily iiiadiated patients aie symptom free, but 
thiee of these suivivois lequiied secondary laiyiigectomy, 
whereas four out of seven of those treated by piimaiv sur¬ 
gery remained symptom free, however, five out of seven 


TABLE VIII 

GLOTTIC CARCINOMA—ANALYSIS OF 0 PRIMARY 


LARYNGECTOMY CASES 


No 

Sex 

A-ge 

Clinical 

Stage 

Histol 

Prim 

Trent 

Result 
Prim Treat 

S^c 

Treat 

Final 

Result 

1 

M 

56 

3 

Sq 

LY 

Glavuls m 
2/12 

Block 

Diss 2/12 

D 18/12 

2 

M 

So 

2 

Sq 

LY 

A S a ears 

— 

— 

3 

M 

73 

2 

Sq 

LY 

ID 42/12 

— 

— 

4 

M 

68 

3 

Sq 

LY + 
Prim 
Block 

Recur 

Esoph 

4 vears 

Resection 
Esoph + 
Block, 
Contra Lat 

R 56/12 

5 

M 

69 

3 

Sq 

LY 

ID 2/12 

— 

PM NoCa 

6 

M 

58 

3 

Sq 

LY 

A>2 ^ea^s 

— 

— 

7 

S 

M 

70 

2 

Sq 

LY 

A>2 A ears 

— 

— 


72 

3 

Sq 

LY 

A>7 xears 

— 

— 


67 

3 

Sq 

LY 

Recur 

glands 

2 X ears 

Block 

Diss 

2 X eat s 

D 4 xeais 


patients (Stages 2 and 3) primarily irradiated and secondaiilv 
laryngectomized died of the disease (see Table IX) 

In the light of my present experience, radiotherapy, there¬ 
fore, seems to be the primary treatment of choice for clinical 
Stages 1 and 2, vuth secondary laryngectomy reserved for 
uncontrolled disease, recurrence or anaplastic tumors With 
clinical Stage 3 disease, primary laryngectomy offers the pa¬ 
tient the best chance of cure, but anaplastic cases are irradi¬ 
ated fust, and neck dissection is subsequently combined ivith 
secondary laryngectomy This present analysis bears out my 
clinical impressions previously expressed elsewhere,'' and the 
opinions of other authors McCall and Frsher'' (1952), SchalT 
(1951), Gissillson and Lindgren® (1952), Lindsay and Iron¬ 
side® (1955), etc 
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appaiently healthy cord, oi fiom any other suspicious aiea 
These two cases substantiate the wisdom of this, as both 
patients were submitted to laryngectomy within a short peiiod 
of the primary operation and have remained free of disease 
Thus, cancerous tissue is widely excised at the earliest possible 
moment by performing an adequate operation 

Incidentally, the thyroid ala on the affected side is also 
removed and examined histologicallj’’ Invasion was not found 


TABLE VII 

GLOTTIC CARCINOMA—ANALYSIS OF 14 LARYNGOFISSUBE 
CASES—ALL CLINICAL STAGE 1 _ 


No 

Sex 

Ag-e 

Histology 

Result of 

Fissure 

Sec Treat 

1 

M 

66 

Sq 

Recurrence 

6 years 

(’ 2nd Primal y) 

LY 

2 

M 

65 

Art 

Recui rence 

LY 

3 

M 

43 

An 

Recurrence 

LY and 

1> Block 

4 

M 

74 

Sq 

Recurrence 

LY 

5 

M 

60 

Sq 

Recurrence 

LY 

6 

M 

64 

Sq 

+ Biopsy opp 
cord 

LY 

7 

M 

62 

Sq 

A 5 years 

— 

8 

M 

78 

Sq 

A 18/12 

— 

9 

M 

60 

Sq 

A 8 years 

— 

10 

M 

62 

Sq 

A 5 years 

— 

11 

M 

57 

Sq 

A 7 years 

— 

12 

M 

65 

Sq 

+ or biopsv 
opp cord 

LY 

13 

M 

65 

Sq 

A 5 years 

— 

14 

M 

62 

Sq 

A 4 years 

—_ 


Pinal Result 
after _ 

A>3 years 


A 9 years 
A 9 years 

ID 32/13 

A>5 vears 
A 2% 'ears 


A 6/12 


as before Added I D —died intercurrent disease free from 


Key 

nancy 


inall& 


in these cases, but had this occuiied, an early secondary laiyn 
gectomy would have been peiformed Histological studies 
such as these do sometimes prove the pieopeiative chnica 
staging to be incorrect 

Pi imai y Loa yngectomy 

Table VIII summarizes the nine primary laignectomy cases 
individually 

Three developed lecurience, of the remaining six, two 
patients died of inter current disease but proved to be fice 
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leached the five-yeai peiiod, tivo aie dead, and one is alive 
■with unconti oiled malignancy 

Only one patient had clinically involved glands (bilateial) 
befoie tieatment ivas staited, necessitating a bilateial mono¬ 
block lesection of gland fields and lal^^lx, he has lemained 
v,ell foi IT months Piophvlactic neck dissection is not pei- 
foinied loiitinely in this group because of the relativelj' low 
incidence of involiement of the ceivical nodes (13 pei cent, 
accoiding to Ledeiman^"). 


TABLE X. 


SUBGLOTTIC CARCINOMA—ANALYSIS OF 14 CASES 


Xo 

Sei 

Age 

Clvnical 

Stage 

Histol 

Prim 

Treat. 

Sec\ 

Trent 

Result 

1 

F 

39 

1 

An 

T-R 

Nil 

A 5 j ears 

2 

M 

76 

2 

Sq 

T-R 

HVT 

R Sit vears 

3 

M 

58 

3 

Sq 

LY 

— 

A S 1 ears 

4 

M 

71 

3 

Sq 

LY 

— 

A 5 vears 

5 

M 

53 

3 

Sq 

LY 

HVT 

D 5/12 

6 

M 

63 

3 

An 

LY 


D 1 year 

7 

M 

56 

3 

Sq 

T-R 

LY 

D 3/12 

S 

M 

64 

3 

Sq 

HVT 

LY 

ID 14/12 

9 

M 

59 

3 

Sq 

T-R 

LY 

Alt ear 

10 

M 

4S 

3 

An 

T-R 

LY 

D 7/12 

11 

M 

62 

3 

Sq 

LY 

— 

A 14/12 

12 

M 

71 

3 

Sq 

LY 

— 

A 2 tears 

13 

F 

59 

3 

Sq 

Hemt- 

LY 

T-R 

HVT 

R 14/12 

14 

M 

52 

4 

Sq 

LY - Bilat 
Block 

— 

A 17/12 


In the futuie, it is intended to _ use ladiotheiapy as a pie- 
hmmaiy to suigeiy in anaplastic disease, and to employ it as 
the fust choice of tieatment foi the laie, eaily Stage 1 cases 
All otheis will continue to be treated by primary laijmgec- 
tomy, with a combined monoblock neck dissection when the 
glands aie clinically involved 

Part II Cancel of the Lai yngo-Phai yna. 

The poor prognosis associated with surgical tieatment of 
this gioup of cancers in the past led to the custom of tieating 
them by ladiotheiapy Disappointed with the results of radio¬ 
therapy, laiyngologists aie again veering towards surgery 
now that very radical excision is possible This is a world- 
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Subglottic Lesions The tieatment of choice foi subglottic 
caicinoma is ieg:aided as suigical by most laiyngologists, la- 
lyngectomy and block dissection giving the best lesults (Oi 
'ton,i« 1951, Oguia,“ 1955, Woik,^-" 1952) 

Radiothei apists have achieved some successes, howevei, 
especially when the lesion is eaily (Ledeiman,^ 1952) In 
this senes, six out of 14 cases weie tieated by piimaiy ladio- 
theiapy (see Table X) Fiom this it will be seen that of those 


No 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 


TABLE IX 

GLOTTIC CARCINOMA—RECURRENT OR UNCONTROLLED— 
SECONDARY LARYNGECTOMY CASES (14) 


Piim 

Treat 

Pi im 
Clin 
Stage 

Subsequent 
Stage After 
Recuri ence 

Original 

Histol 

Group 

Result=Time 
After LI 

L-F 

1 

2 

Sq 

A 3 jeais 

LrF 

1 

3 

An 

A 9 years 

LF 

1 

3 

An 

A 9 tears 

L-F 

1 

2 

Sq 

ID 32/12 

LP 

1 

3 

Sq 

A 5 jears 

L-P 

1 

2 

Sq 

A 2% years 

L-P 

1 

2 

Sq 

A<1 year 

T R 

3 

3 

Sq 

A 4 tears 

TR 

2 

3 

Sq 

D 15/12 

H VT 

3 

3 

Sq 

D 11/12 

TR 

3 

3 

An 

A 4 jeais 

TR 

3 

3 

An 

D 6/12 

TR 

3 

3 

Sq 

D 14/12 

TR 

3 

3 

Sq 

D 15/12 


SIX, foul weie subjected to secondaiy laiyngectomy The 
opeiation was offeied to the othei two, but was declined, nud 
it IS Intel esting to note that the only Stage 1 patient ivho had 
anaplastic disease, and who was tieated solely by iiiadia- 
tion, has lemained fiee of disease for ovei five yeais and has 
noimal vocal function The two other patients with anaplastic 
histology have died of lecuiience Only one of these leceived 
pieliminaiy ladiotheiapy, and looking back it would have 
been advisable to have given this tieatment piioi to suigeiy 
in the othei Postopeiative ladiotheiapy will not cuie the 
disease if suigeiy fails, but is used to palliate the condition 

Of the eight cases tieated by pnmaiy laiyngectomy, five 
aie alive and fiee of disease, but only two of these have 
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myelitis of the mandible lecently In this small numbei of 
cases this tieatment plan appeals to give the best results, as 
there aie no suivivois tieated by piimaiy radiotheiapy 

Sinns Pynfo'imts Lesiotis In view of the pooi prognosis, 
seven patients in this gi'oup weie tieated piimaiily by ladio- 
theiapy and one was palliated, only one was sub 3 ected to 
secondary regional surgery, which proved unsuccessful (see 
Table XII) 


TABLE XII 


SINUS PYRIPORMIS CARCINOMA (S CASES) 


No 

Sex 

Age 

CUnic-il 

Stage 

Histol 

Prim 

Treat 

Result 
Prim Treat 

Sec 

Trent 

FIml 

Result 

1 

M 

59 

4 

Sq 

HVT 

Uncontrolled 

— 

D 11/12 

2 

M 


3 

Sq 

T-R 

Controlled 


ID 3 Xrs 
9/12 

3 

M 

ni 

n 

O 

Sq 

TR 

Uncontrolled 


D 1 rear 

4 

M 

4') 

4 

Sq 

HVT 

Uncontrolled 


D 10/12 

5 

M 

74 

4 

Sq 

T-R 

Uncontrolled 

Reg 

Excision 
+ Post 
op T-R 

D 9/12 

6 

P 

72 

3 

Sq 

(T-C 

Incomplete) 

Uncontrolled 


D 14 dajs 

7 

M 

51 

4 

Sq 

T-C 

Uncontrolled 


R 7/12 

s 

M 

63 

4 

Sq 

Nil 

Palliated 

— 

D 2/12 


The great maioiity of the pyriform sinus neoplasms are 
very advanced befor e ti eatment is begun Perhaps the Bi itish 
cases aie seen much later than those in the U S A, a fact 
which would account for the wide differences in the percent¬ 
age cure rates reported by British and Ameiican authors 
The lepoi-ted results obtained by adequate surgical removal 
are superior to those achieved by radiation, and in suitable 
early cases regional surgery is advisable To date, all cases 
seen by me have been too advanced to warrant primary surgi¬ 
cal intervention Irradiation has only been of palliative help, 
and in no instance Iras it controlled the malignancy m the seven 
cases so tieated 

Epiesop1i(ige<il Lesions These 26 patients also present a 
sorry picture, for no patient has survived longer than 13 
months, irrespective of the type of tieatment adopted (see 
Table XIII) Many cases were very advanced when fust seen. 
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Wide tiend, and it is oppoitune to inquiie wliethei oiu piesent 
day lesults justify extensive and mutilating opeiations It is 
no wondei that some patients decline opeiation when the 
position IS fully explained to them, but it is only light that 
this should be done, thus, the^tieatment is guided, to some 
extent, by the patient’s own wishes When suigeiy is undei- 
taken, excision implies a wide-field, monoblock lemoval of the 
tumoi and of the lymphatic channels and gland fields on one 


TABLE XI 


EPILARYNGEAL carcinoma (10 CASES) 


No 

Sex 

Age 

Clinical 

Stage 

Prim 

Histol Treat 

Result 
Prim Treat 

Sec 

Tieat 

Result 

1 

M 

53 

3 

Sq 

Reg 

Excision 

No 

lecuuence 

HVT 

A>6 jears 

2 

M 

54 

3 

Sq 

Reg 

Excision 

Osteomi elitis 
mandible 

5 leais l.itei 

HVT 

A>5 'W' 

3 

M 

63 

3 

Sq 

T-R 

Unconti oiled 
V 

Reg 

Excision 

D 23/12 

4 

M 

64 

3 

An 

H VT 

Unconti oiled 
1 > 

Reg 

Excision 

D 16/12 

5 

M 

57 

3 

Sq 

HVT 

Unconti oiled 

Refused 

D 3/12 

C 

M 

82 

2 

Sq 

Pall 

HVT 

1 > 

Died duiing 
HVT 

Op 

D 10 dais 

7 

M 

36 

4 

Sq 

(Incomplete) Uncontioiled 
HVT + 2' 

-- 

D 4/12 

8 

M 

55 

2 

Sq 

Reg 

Excision 

Local 

Recuiience 

-- 

D 10/12 

D 10/12 

9 

M 

GO 

3 

Sq 

Reg 

Excision 

Pulmonai i 
Metastases 

-- 

10 

M 

64 

2 

Sq 

HVT 

(Incomplete) 

Died dui ing 
HVT 


D 15 da)S 


01 both sides, because of the likelihood of manifest oi occult 
lymphatic spiead Jlegional siugeiy, lathei than local ex¬ 
cision IS, theiefoie, indicated 

Epilaiyngeal Lesions Theie aie ten epilaiyngeal cancels 
which aie individually analyzed m Table XI The pool le- 
sults obtained by vaiious combinations of legional suigeiy 
and ladiotheiapy aie disappointing Theie aie only two sui- 
vivois flee of disease aftei a peiiod of ovei five yeais, tieated 
by legional suigeiy and postopeiative iiiadiation, one of 
these suivived five yeais, but developed a secondaiy osteo- 
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and some weie m no fit state to AVithstand major suigeiy, oi 
even ladiotherapy. The anatomical site of the gro^vth ■sNas 
piimaiily in the cervncal esophagus in male patients mth 
secondarj- spiead upwaids, whereas in females it was in the 
hjTpopharjTix or in the junctional legion between hypophaiynx 
and esophagus, making an acciuate anatomical classification 
into hypopharjmgeal and cex*vical esophageal tjTies impossible, 
hence, all cases have been classified as epiesophageal This 
bioad classification does not seem to mattei, fiom a geneial 
point of view, as all cases have the same unfavorable outcome, 
but fiom the piactical one, successful suigical excision is 
unlikely when the gi eater pait of the uppei esophagus is 
invaded 


TABLE XIV 

TREATIiIENT ADOPTED FOR EPIESOPHAGEAL LESIONS 


Prim. Regional 
Excision 
(15) 

Primarj- 
Radlo- 
Therapv <,9) 

Surgical 

Exploration 

(Inoperable) 

Palliatl\ e 
Treatment 
onU 

Secondary 
Reg Bxc 

rr p-Th> 

Curatire 





(Treat completed) 10 

4 

1 



Palliative 





(Treat mcompleted) _ 5 

5 



1 

Totals _ „ _ _ 15 

9 

1 


1 


The surgical tieatment adopted has aimed at complete ex¬ 
enteration wherevei piacticable, vrz , larjmgo-pharjTigectomy, 
partial esophagectomy, thyioidectomy'and bilateial neck dis¬ 
section, followed by either piimaiy, oi by secondary, recon¬ 
struction On exploration infiltiation was found to be moie 
extensive than pieopeiative clinical and ladiological studies 
suggested (see Table XIV), so the staging adopted in Table 
XIII IS based on the clinical extent of the neoplasm for non- 
opeiated cases, and on the opeiative findings in those sub¬ 
mitted to suigeiy because exploration is needed to determine 
the extent of malignant invasion with accuiacy 

Unfortunately, even when regional excision has been seem¬ 
ingly complete, reconstruction offeis many problems irrespec¬ 
tive of the method of repair adopted Eaily local recurrence, 
sloughing of Wookey” flaps, postoperative fistula formation 
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TABLE XIII 


EPIESOPHAGEAL CARCINOMA (26 CASES) 


No 

Sev 

Age 

Clinical 

Stage 

Prim 

Histol Tieit 

Result 

1' Treat 

Sec 

Treat 

Final 

Be«ult 

1 

P 

56 

4 

Sq 

Reg 

Excision 

(Incomplete) 

XJnconti oiled 
Incomplete 
Removal 

Too 

advanced 

D 4/U 

2 

M 

62 

4 

Sq 

H VT 

(Incomplete) 

Unconti oiled 


D 12 dais 

3 

P 

68 

3 

Sq 

T-R 

(Incomplete) 

Unconti oiled 


D S dais 

4 

P 

41 

3 

Sq 

HVT 

(Incomplete) 

Unconti oiled 


D 2/12 

5 

M 

74 

3 

Sq 

None 



P 9 daj s 
before ant 
treat gnen 

6 

M 

82 

3 

Sq 

HVT 

Unconti oiled 

— 

D 10/12 

7 

P 

SO 

2 

Sq 

TR 

Uncontrolled 

HVT 

D 13/12 

D 11/12 

D 4/12 

D 20 dais 

ID 8/12 

R 10/12 

ID 8/1’ 

D9/12 

D 9/12 

D7/12 

D 5 dajs 
post op 

D 1 dai 
post op 

8 

U 

63 

4 

Sq 

HVT 

Unconti oiled 

Reg 

Excision 

(Incomplete) 

9 

P 

56 

2 

Sq 

T-R 

Uncontrolled 

— 

10 

F 

75 

3 

Sq 

T-C 

(Incomplete) 

Unconti oiled 

- 

11 

F 

50 

3 

Sq 

Reg 

Excision 

No Ca 
at P M 


12 

F 

57 

4 

Sq 

Reg 

Excision 

(Incomplete) 

Sub Claviculai 
glands involved 
Not lemoved 


13 

P 

63 

3 

Sq 

Reg 

Excision 

Postmoi tern 
No recuiience 


14 

F 

58 

4 

Sq 

Surgical 
Exploi ation 
Inopeiable 

Unconti oiled 


15 

P 

54 

3 

Sq 

Reg 

Excision 

Unconti oiled 

-- 

16 

F 

46 

3 

Sq 

Reg 

Excision 

Unconti oiled 

-' 

17 

M 

79 

4 

Sq 

Reg 

Excision 

(Incomplete) 

Uncontrolled 


18 

P 

64 

3 

Sq 

Reg 

Excision 

— 

— 

19 

P 

64 

4 

Sq 

Reg 

Excision 

— 

— 

p 4 Iio'"'*’ 
post op 

20 

F 

54 

4 

Sq 

Reg 

Excision 

(Incomplete) 

Died on 
Table 


D at 
operation 

D 2/12 

D 8/12 

21 

F 

61 

4 

Sq 

Reg 

Excision 

(Incomplete) 

Unconti oiled 


22 

F 

68 

3 

Sq 

Reg 

Excision 

Uncontrolled 

— 

23 

P 

69 

3 

Sq 

Reg 

Excision 

Unconti oiled 

— 

D 6/12 

D 5/12 

24 

M 

63 

4 

Sq 

Reg 

Excision 

Unconti oiled 

— 

25 

F 

54 

3 

Sq 

Reg 

Excision 

Uncontrolled 

— 

D 3/12 

D 7 veets 

26 

F 

54 

4 

Sq' 

T C 

(Incomplete) 

Unconti oiled 

— 
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korkis carcinoma op larynx 


-EPIGLOTTIS 


-SUP HORN 


j Ulcerated pnmary 


-t<^RYTENOID 

CARTILAGE 

-RT, VOCAL CORD 

-THYROID 

CARTILAGE 

-CRICOID 

CARTILAGE 


-TRACHEAL CARTILAGES i 


th?le?t ®P®=‘*nen*sliows a tumor.^ This draiMng o£ a 

posterior extending* acro<j^^/hf^ ^*/sIng- from the posterior end of 

fffottie of the OM^stte or?r,i ^2,1^®’’!°'' commissure to involve the 

opposite cord This tjpe of lesion is clnssified is 


Swelfinq produced 
by upward, 
submucous extensJon ’ 


-epiglottis 

C>-^GREATER HORN OF 
^ /i HYOID 


Ulceration in-^1 
left ventricte\ 

Subqlottic extension' 


^/^VPPER HORN AND 
k (yPO^y, BORDBROF 
K THYROID cartilage 

B7;~~rt vestibular fold 

■7 RT VOCAL CORD 

Ft- FIBRES OF POST 

y CRICO ARYTENaOEUS 

-CUT SURFACE OF CRICOID 


Tlierp 1^'^suh*^" show a ”umor^ arJsimT^ draw mg- of a larv ngcc- 

There is submucosal etenslon to the rcom the left cord 

ne siipragiottfc and subglottic regions 




Fig- 9 Glosso-epiglottxc carcmoni'i. This pe not classified with 
lar\ ngo-phar\Tigeal neoplasms A photograph of a specimen show me: ex- 
tensue neoplasm m^olvlng the posterior part of the tongue the ^alleculae 
the epilarvnx and the anteiior part of the larjnx. The epiglottis has been 
completelv destroyed b^ the ulcerati\e tvpe of lesion The epilar\ nx and 
lar^ nx are in\ ol\ ed secondanH b\ direct extension 
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and stenosis impose a heavy buiden on suigeon and patient 
alike 

Of 16 laiyngo-phaiyngectomies six weie flankly palliative, 
in that it was impossible to lesect the giowth with a suf¬ 
ficiently wide maigin of noimal tissue due to widespiead 
extension to neck tissues, to the esophagus oi to inopeiable 
glands Even in the lemaming ten, the maigin of safety m as 


Epi-oesophageal post-cricoid 
involvement upper oesophagus 


EPiaLOTTIS 





-ARYTENOIDS 
-PYRIFORM FOSSA 


POST CRICOID AREA 
With NEOPLASM 


OESOPHAGUS 


This 

Fig' S Epi-esopliageal t^pe of cancer of the Ihfjngo-pharMi^^ 
draiMng of an operitne specimen shons inioUement of the ^ 
and of the cerMcal esophagus The e-vact site of origin cannot oe » 

■n ith certaintj hence the grouping together of the hypophar^ nge u 
ceraical esophageal aarieties under the all-embiacing term, epiesopint- 


often fai fiom adequate In ovei half of those tieated by 
ra'diotheiapy, tieatment was incomplete, too As luck woiil 
have it, the only two patients who iveie fiee of disease died 
of uni elated causes, one by di owning and the othei fioW 
bionchopneumonia Caieful postmoitem examinations weie 
earned out on both Autopsy pioved that theie was no malig¬ 
nancy at the time of death 

These gloomy findings do not beai out the moie optimistic 
figuies of othei authois Theie is no selection of cases in the 
above analysis Except in hopeless cases, all possibles have 
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regional suigeiy does not piovide the hoped-foi answei to 
the pioblem of epiesophageal caicinoma unless the cases can 
be seen, diagnosed, and tieated at a much eailier stage than 
at piesent, and that ladiotheiapy has at least as much to 
offei in the way of palliation Excluding those djing within 
the fust tivo months, the duiation of life fiom the beginning 
of treatment averages six-and-a-half months foi patients 
tieated by primary excision and eight months for those 
palliated by radiotherapy The patient’s well-being is often 
best served by maintaining nutrition as long as possible, and 
this may necessitate the insertion of indwelling feeding tubes, 
or gastrostomy 


PERORATION 

Modem larj'ngeal suigeij’ owes much to the observations, 
l^seveiance and skill of the early pioneeis In this connec¬ 
tion I would like to pay tribute to my old chief, the late Dr. 
Lionel Colledge, who fust stimulated my interest in laryngeal 
caicinoma Two decades have passed since that time, some 
experience has been gained but there is still much to leain 

Your Vice-president invited me to deliver this paper, but 
the honor, and it is a great honor, belongs to my teachers and 
to my many colleagues The surgeon is only one member of 
the team engaged in the battle against carcinoma On behalf 
of the others, as well as on my own, I thank j-ou for the honoi 
accorded us 
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been given their chance of cuie, even when the disease isfai 
advanced The psychological upset pioduced by laiyngectom) 
IS much gi eater in the case of the female than in that of the 
male Ingeneial, women make a pool attempt to adapt them¬ 
selves, and lehabihtation is a very gieat pioblem The pitiful 
huit look of astonished hopelessness on these women’s faces 
after unsuccessful suigeiy makes one wonder whethei the 
mutilation is woithwhile Ceitainly, many bitteily lesent 






Fig 10 Clinical classification of cancer of the larynx The is 

stages are diagrammaticallj depicted InvoUement of regional gianu= 
indicated bj the letter G See text for details 


the suigeon’s inteivention, which can only be justified if ^ 
woith while pi elongation of useful life is achieved, howevei 
good the immediate lesults of a biilliant and faultless tech¬ 
nique may be, it is the ultimate outcome that matteis, and 
the conscientious suigeon lemembeis that his patient’s gen- 
eial well-being takes precedence ovei his suigical ability 
he cannot cuie, it should be his aim to i educe and not to ui- 
ciease the sum total of his patient’s miseiy 

One IS foiced to conclude fiom peisonal expeiience that 


PATHOHISTOLOGY OF FETAL EARS AFTER 
MATERNAL RUBELLA 

George Kelemen, jM D , 
and 

Bernard N Gotub, M U , 

Boston, Mass 

Deafness is a well lecognized damage to the offspiing when 
the mothei acquiies lubella m the fust tiimester of pieg- 
nancy Statistical data aie widely diveigeiit, but a geneial 
pictuie of healing loss is a pi oven fact 

Numeious clinical obseivations place the hearing loss into 
the fiamewoik of a lubella embiyopathy Of outstanding 
impoitance is the lustoiy as to maternal disease and, even 
moie, damage done to othei paits of the fetal oiganism 

Although tlieie is an abundance of clinical expeiience, 
pathological data legaiding the healing oigan lemain scarce 
Since the publication of Schall, Luiie and Kelemen in 1951 
fiomthis depaitment, Toendmy, in 1952, lepoited on a fetus 
of 80 daj"s and a piematuie, Nagei, 1952, added tluee histo¬ 
logically examined cases, and Lindsay, et al, in 1953, five 
moie It seems that the cases investigated so far aie divided 
equally between embiyonic hearing oigans and those autop- 
sied in infancy (ten each) The last five yeais have not 
bi ought any new contiibution to the histopathologj’^ of the 
healing organ in rubella 

The four cases presented here came from therapeutical 
interruptions of pregnancies of motheis who had rubella in 
eaily pregnancy The collaboration of Di Knit Beniischke, 
pathologist of the Boston Lying-In Hospital, made this ma¬ 
terial available His discussions of the antecedents and of 
the connection ^Ylth the data of the pathological examination 

. *r'rom the Department ot Otolarr ngolo^ Hartard Medical School and 
the Department of Otolaryngologt the Massachusetts Eje and Ear In- 
urmart, Boston 

tAided hy nnited States PuWic Health Serr ice Research Grant B-1272 (C) 

Editor s Note This manuscript receited in The Laryngoscope Office and 
accepted for publication Dec 23 1958 
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Maculae and ciistae ueie fully de^eloped, and tlie oigan of Coitj, nndei a 
lolled up tectorial niembiane, nas alieadi a mound eleiated aboie the 
basilai membiane The degiee of fixation nas not sufficient cleaih to 
distinguish cjtological details The membiane of Reissnei nas in a 
normal position The dura nas thin and without hipeiemia 

Left Tempo?at Bone With findings similai to the light side the folion- 
ing can be added Under the dm a, as in a fen othei locations, a minimum 
amount of blood nas scattered These small extravasates neie, in the 
inner eai, moie conspicuous bj their location than by then extent Eieii 
a fen red blood corpuscles, nhen in contact nith a cupula, caused de 
struction of the same (see Fig 1) 

With the ductus leuniens somewhat dilated, dilatation became moie 
conspicuous in the peiihmphatic cisteina, sacculus and utiiculus neie 



Fig" 2 Case 1 Left side Heidenh'iin-JIanor\ X250 Organ of Corti in 
apical turn row of undifferentiated cells, tectorial membrane adherent 


somewhat compressed by this peiiUmphatic bulging The saccus endo- 
Umphaticus seemed to be dilated, but, as it was open in the specimen, 
no deduction could be made regarding its oiiginal state For the same 
reason, the cochleai aqueduct could not be traced in its entiie length 
Cortis organ, on both sides lagged in evolutionary degiee behind the 
alreadj fully etolved vestibular end organs It formed a distinct mound 
in the basal and in the middle turn, but in the apical turn it still re- 
main^ an undifferentiated pseudostratified lajei of neuroepithelial cells 
(see Pig 2) The spiral nerve 'was already connecting Coiti’s organ to 
the spiral ganglion in the connective tissue modiolus 

Case 2 ^Unit No 37932 The 29 year old mother suffered <5eiman mea¬ 
sles in the sixth neek of pregnancy which was her third Therapeutic 
abortion was done at the sixty ninth day by ovum forceps and cuiette, 
w'lth the female fetus remoi ed in pieces The estimated crown rump 
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made it possible to put the ear findings into the fiamewoik 
of general lubellai embiyopathy 

CASE HISTORIES 

Case 1 Unit No 36115 The 23-year old mother had German measles 
in the tenth week of hei second piegnancy Hjsterotom^ yas perfoimed 
and a female fetus of a ciov/nrump length of 149 mm, conesponding to 
17^ Meeks of gestation was removed 

No gross malfoimations were found, the histopathological examination 
of the brain bv Dr Samuel P Hicks, resulted in normal findings 

The right tempoial bone xvas sectioned after embedding in paiafhn 
the left Mas piocessed by the usual celloidin technique 



Right Temporal Bone The txmpanic membrane ■\^as formed, the 
regulai strip along its tympanic suiface fiee of mesenchjme, while 
mesenchjme completelj filled the middle eai and the peiilymphatic 
spaces of the inner ear The ossicles '\^ere cartilaginous, with beginning 
ossification in the long piocess of the malleus The mesenchyme of the 
middle eai show ed a considerably looser structure than that of the inner 
ear The annular ligament of the stapes was clearly disceinible at its 
medial circumfeience lateiall\ the plate was still fastened to its frame, 
cartilage to cartilage The periosteal la^ er of the cochlear capsule was 
represented b'\ a thin shell but with intensive osteogenesis along its 
external surface The marrow spaces of the endochondial la^er were 
ve^^ wide The fineh drawn endosteal lajei showed haidlj anv ossifica 
tion The modiolus was still entireb of connectne tissue, the endohmpli 
spaces of the 'vestibulum and cochlea were practically free of mesench^me 
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The ears ^^ent through the usual celloidin embedding, the right side 
was sectioned in a \ertical, and the left in a horizontal plane 

Rtalit Temporal Bone The specimen contained onU the innei ear and, 
up to section No 600, a narrow stiip of middle ear For the remaining 
200 sections onL the innei ear was piesent The ossicles wore seen onL 
in part 

Left Temporal Bone PracticalL onL the inner ear was present 

Both ears showed similar findings which can be described together 

The dura was normal without h\peiemia Veri small e\tra\asates 
weie scattered in a few regions but not around the senson end oigans. 



Fig' 4 Case 3 Left side Heidenhain-JIallori X125 Fibrinous throm¬ 
bus in scala ^estIbull of middle turn in cochlear duct still mesenchvme 


and not in the innei meatus An exception was a small fibrous organized 
thrombus, not of recent formation, originating from a large tessel in the 
vestibular portion of the spiral ligament in the middle turn of the left 
cochlea (see Fig 4) The subarcuate fossa, filled bt mesenchtme, was 
bridged oter bj noimal dura, which did not descend into the depth of the 
fossa The labyrinthine capsule was a solid cartilaginous block although 
invaded by osteogenic buds In the capsule of the ^ estibulum and of the 
cochlea ossification was in progression The periosteal and endosteal 
laiers were formed e^er^where The endochondral la^er was a mesh of 
large ^ascular connectiie tissue channels with trabeculae of bone and 
cartilage and massne imasion of marrow tissue Osteoblastic activiti 
was intensive in all three laiers Vestibular and cochleai poition of the 
otic capsule were in the same deielopmental stage, while the modiolus 
of the cochlea was still completelj formed by connectiie tissue Maculae 
and cristae were fulL developed (see Fig 5) The macula sacculi of the 
right side was covered by a foamj precipitate tliat was not present oier 
the three remaining maculae 
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length ■ttas 70 mm , coiiespondmg to nine -tteelvs gestational age Section'! 
of the placenta and othei tissues of the embiyo showed degeneration 
despite peisistence of tiophoblastic mitoses The decidua showed aieas 
of neciosis 

In one fi agment of the ei anial base, pai ts of the cochlea and the intact 
inner acoustic meatus weie found The cochleai capsule was entireli 
cai tilagmous without a vestige of ossification The vestibulai and tjni 
panic scalae were filled with mesenchyme, and the cochleai duct wa^ 
flee The tectoiial membiane was smoothlj stietched ovei the oigan of 
Coiti The lattei was lepiesented in the apical tuin by a stiaight lajer 
of neuioepithelial cells In the basal and the middle tuins the basal 
poitions of the neuioepithelial cells seemed to be embedded into the 
substance of the basilai membiane (see Fig 3), the latter not quite 


• V'* 







Fig 3 Case 2 Heidenhaln-Malloi}, X250 Contents of the cochlear duc^ 
middle turn, free of mesenchyme mesenchymal masses still In tjnip 
and vestibular scala 


diffeientiated fiom the mesenchvmal mass of the tjmpanic scala 
net’s membiane was in a noimal position An atjpical growth, an epithe 
lial fungus like formation, wms seen in what could be identified as 
poi tion of the utricle 

Case 3 —Unit No 38345 A healthy 25 yeai old piimigtavida had 
at two and a half months of hei pregnancj while working as a domesti 
in a household in which tliiee childien had rubella around tins P®"® 
The classical eiuption was accompanied by retroauiicular node enlarge 
nient Abdominal hysterotomy was done in the eighteenth week of Kesw 
tion A male fetus of 200 mm crowmiump length was removed A 
neciopsv the tissues weie macro and microscopicallj uniemarkable, save 
foi obvious immaturity of a degiee consistent with the probable “6® 
gestation The disparitj between measuiements and the probably stateo 
date of the conception suggested that miscalculation of appioMmatei} 
one month was made bj the mothei 
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the retroauricular region She had no fe% er and no respirators or other 
symptoms Bs abdominal hs sterotomv a male fetus of crown rump length 
of 110 mm corresponding to fifteen neehs gestational a^e s\as remosed 
On dissection, no gross anomalies si ere found The immature placenta 
showed whole areas of degeneration and, undei the microscope, old mar¬ 
ginal infarction The hrain was normal Microscopic examination of the 
eves (Dr Taslor R Sniithl showed riibellrr cataracts 

The two ears w ere obtained in one block w hicli w as sectioned in a 
frontal plane with resulting paiamodiolai sections thiough the cochlea 

The findings were identical for both sides Mbthin the middle and the 
inner ear there was no testige of ossification, although in the temporal 
squama it was well progiessed 



Fig 6 Case 3 Right side Heidenhain-Mallorv X175 Organ of Corti in 
middle turn Tectorial membrane eleaated like being pulled up b\ shrink- 
m^g- mesench\mal band mesenchame still fills the vestibular and the 
tvmpanic scalae 


Ossicles and otic capsule were umformlt cai tilaginous. with a connec¬ 
tive tissue modiolus in the cochlea Maculae and cristae were well de 
veloped, the latter togethei with the cupulae The organ of Corti was 
represented in the apical turn bt a stiaight row of neuroepithelial cells 
while arching of the papilla started in the middle and the basal turn 
The nerve connection from the organ of Corti through the spiral ganglion 
to the Vlllth nerve vas formed. The stria was al^ead^ vascularized to a 
certain extent The mesench'NTne showed different charactei in different 
locations In the middle ear including the windows, it was a dense net 
of bipolar spindle cells with fewr vessels, the cisterna perilvmphatica 
was filled with an amorphous dense, foamv mass The perll^mph spaces 
of the vestibule contained both the astrocvtic and the amorphous tvpe, 
there were tacuoles in the astrocvtic field, which were filled with a mass 
of the amorphous tvpe The latter tvpe formed the content of the \ estibu- 
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The lumen of the saccule and utiicule was noimal, oi some^\hat de- 
piessed The evolutional sequence of the organ of Coiti was noinial In 
the basal turn a high mound was formed aiound the tunnel, in the middle 
turn (see Pig 6) the mound was of similar elevation but with less 
stiuctuial diffei entiation In the apical tuin the arching of the organ 
of Coiti was on its wav, with the neuioepithelium still undiffeientiated 
The tectoiial menibiane was detached in the basal turn, adheient m the 
middle and apical turn, at one point (see Pig G) it was pulled in the 
diiection of Reissnei’s membiane by a shiinking mesenchimal band 
The mesenchyme disappeaied fiom piacticallv all the endoljniphatic 
spaces In the lemammg regions it showed diffeient aspects A fibious 



rig 5 Cases Leftside Heidenhain-iMalloi j X450 Ci ista w ith cupo''’ 
intact 


stiuctuie filled the niches of the oval and the lound window, while the 
content of the cisteina undei the stapedial plate was an amoiphous mass 
The scala vestibuli and tjmpani w^ere filled by the same amoiphous tvpe 
while both kinds, fibious and amoiphous, weie piesent in the peril'm 
pliatic spaces of the semicirculai canals Heie the tibious mesh hned 
the canal walls, and in the amoiphous mesenchymal masses c'sts oi 
vacuoles appealed Conspicuous was the scaicitv of cells and vessels 
The mesenchv me in the pei ilympli of the vestibulum suggested the detinue 
tiabeculi. and the cvsts and vacuoles leminded one of the piocess of dis 
appeal ance of the mesenchv me aioimd teim 

Ossification staited in the ossicles, coitical in the incus, and being 
present, to some measuie in the stapedial plate The annulai ligament 
was alieadv outlined, although the plate was still nisei ted in its fianie 
caitilage to caitilage 

Case 4 —^Unit No 38757 This was the thud piegnancj of a 2 Sveai old 
mothei who contiacted lubella at about the fouiteenth gestational week, 
vvith a lash ovei face and bodj foi two davs and an enlaiged node m 
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m the seventeenth, seventeen-and-a-half and eighteenth week 
respectively In thiee cases both tempoial bones weie ob¬ 
tained foi fuither study, and in only one was the mateiial 
1 educed to a fiagment The main data aie compiled in 
Table I 

The findings can be discussed aiound thiee points of im- 
poitance mesenchyme, ossification, and sensoiy end oigans 

The mesenchynie showed the same pictuie thioughout the 
senes In the middle ear theie was an astiocytic fibious 

TABLE I 
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mesh, comparatively loose In the innei eai two kinds of 
mesenchyme weie found a fibious mesh enclosing vacuoles 
filled by an amoiphous type in the peiilymphatic spaces, with 
exception of the cisteina under the stapes plate, which was 
filled exclusively by amoiphous, homogeneous masses The 
endolymphatic spaces in the vestibule and in the cochlea weie 
practically free of mesenchyme, oi showed only insignificant 
isolated lemains of the lattei It is felt that the behavioi of 
the mesenchyme was entiiely normal 

The ossification process proceeded at the expected rate in all 
three layers of the otic capsule The progress coiresponded 
to the gestational period Case 4 was an exception, here, 
although the seventeenth calculated week was reached, no 
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withni.t scalae, sometimes dense, sometimes laiefied, butalwajs 

endolymph spaces were practicall} free ol 
rniioa within the entire otic capsule The tectorial membrane was 

p over the ai ching papilla in the middle and in the basal turn 


DISCUSSION 

Technical Remaiks As all mateiial was obtained fiom 
suigical interventions, with immediate fixation of the speci¬ 
men, no postmoitem changes could develop Deficiencies m 
the histological pictuies must all have oiiginated duiingfixa- 
lon Ol othei phases of the piepaiation for micioscopy The 
staining was done with hematoxylin and eosin, with Heiden- 
ain-Malloiy, Gomoii impiegnation, foi polaiization un¬ 
stained sections weie mounted Examination was done in full 
and polaiized light and undei phase 

^^Poitant point in judging the lesulting pictuies was 
e piesence of hemorrhage This was reduced to a minimum, 
thanks to the careful operative procedures which at the same 
time excluded any traumatic nutation Even in Case 2, where 
the removal was done by curettage, signs of bleeding were 
absent from the fragment which came to examination A 
factor to be remembered in judging the histological picture is 
e possible effect of a number of drugs administered befoie 
the operation and in connection with the anesthesia 

Where temporal bones of children with deafness were ex¬ 
amined the functional tests of hearing could give a clue if 
changes by maternal rubella were present As this is not the 
case with fetal material, one cannot be sure whether a case 
belongs to the group where deafness possibly could have de¬ 
veloped Under these circumstances possible malformations 
in other organs are of importance In Cases 1, 3 and 4, the 
brain showed histopathologically no abnormalities, in Case 4 
rubellar cataracts were diagnosed, while the curette case (No 
2) did not lend itself to further observations 

An advantage of the material presented here is its uniform¬ 
ity The mothers belonged to the same age group, between 
23 and 29 years, and rubella had developed at approximately 
the same gestational periods Removal was done between the 
tenth and the eighteenth gestational week, with three cases 
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belong to the laiities and should not be given fuithei con- 
sideiation 

All in all, insofai as histopathological changes weie found 
v'lthin the eai, they aie not sufficient to be a cause of func¬ 
tional loss in the peripheial oigan This means that, as in 
othei viial conditions, cential neuial damage may be piesent 
in lubella also 

Toenduiy emphasized an evident oigan-affinity of the lu- 
bella viius with destiuctive effects, the lesions localized in 
ceitain stiuctures of the cochlea! duct, piobably beginning in 
the stiia vasculaiis Nagei joined in this explanation, a 
lemaikable fact in his tabulation is the piesence of otitis 
media in all infantile cases Lindsaj', et al, found in one of 
then five cases, a bilateial sacculo-cochleai type of patholog 5 % 
with thickening and distoition of the wall in the saccule, and 
adhesions to the macula, with coiiespondmg aieas of maculai 
degeneiation, and, in the cochleai duct, malfonnations of the 
tectoiial membiane and Coi*ti’s oigan, the leduction m the 
extent of the stiia vasculaiis has been inteipieted as an in¬ 
dication of the vuus effect, peimitting a gi eater concentiation 
of the inius iiiitant in the endoljTnph within the cochleai 
duct and the saccule 

Schall, Luiie and Kelemen piesented as an explanation of 
aiiest of development and vascular lesions a “monistic theoiy ” 
Accoiding to this the ^essels aie the fust to suffer, and the 
lack of nutiition is followed by developmental aiiest, vul- 
neiability of the vessels shows its consequences duiing preg¬ 
nancy 01 any period of strain, at delivery or at any perinatal 
01 postnatal point 

Through careful surgery (hysterotomy) in three of the 
four cases piesented here, hemorrhage was reduced to a pos¬ 
sible minimum, with only one region of one case (see Fig 4) 
showmg a somewhat conspicuous extiavasate 

Toenduiy stressed repeatedly, as did others, the difficultj’ 
in evaluating normalcy or pathology in the histological pic¬ 
ture of the elements of the inner ear Unquestionably great 
caution IS here in order 
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signs of ossification weie seen in the caitikgmoiis ivalls of 
the middle and the internal ear, while ossification was aliead\ 
piogressing in the squama 

The sensoiy end-oi gans, togethei with then neuial appa- 
latus, in all foui cases weie m a stage wdiolly coiiespondmg 
to then gestational age The ciistae, including then cupulae 
and the maculae including the otoconial layei, weie aheady 
fulljr developed The oigan of Coiti was an undiffeientiated 
neuioepithelial layei in the apical turn, but as it piogiessed 
towaid the base a moie and moie conspicuous ai clung pointed 
m the diiection of development into the definite full mound 
The stiia showed no signs which could be inteipieted as an 
ariest oi even degeneiation The tectoiial membiane was 
still fnmly adheient to the suiface of the papilla, except 
wdieie it was i oiled back as a lesult of piepaiation Witn 
the end-organs of the vestibulum fully foimed, and with the 
oigan of Coiti showing the expected state of evolution in t 6 
diffeient turns, no signs of airest oi degeneiation could he 
noted Impelfections in the piesentation of the Coiti ® 
could all be chaiged to the piepaiatoiy piocess, but they coii 
be judged with sufficient ceitainty to leave no doubt abou 
the evolutional stage 

HemotiJiage might give a clue for possible functional dam¬ 
age within the heaiing oigan It can be supposed that the 
viial attack lesults in a vulnei ability of the vessels lesultmg 
in extiavasation One such condition was found in Case 3 m 
the foim of an oiganized thiombus Veiy small extiavasates 
can be deleteiious when in stiategic locations The cupulae 
can be eioded by contact with the smallest amount of bloo 
(see Fig 1) , in the cochlea a minimum extiavasation m tie 
basilai membiane undeilying Coiti's oigan, oi in the vasculai 
sti la, may have fai i eaching consequences 

Even without exaggeiation of the lole of extiavasates, in¬ 
cluding then piobable disappeaiance by absoiption, it lemains 
to be assumed that a supposed fi agility of the vessels wi 
show deleteiious consequences at any peiiod of stiain, dining 
gestation, aiound the dehveiy oi in postnatal life An epithe¬ 
lial foimation in the innei eai, as found in Case 2, does no 
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ToE^DUK\, G Zui Keiintnis dei Embi > opatlua Rubeolica, Nebst 
Bemerkungen uebei die Wirkung Andeier Viren auf den Keimhng 
Qehurtshilfe uni Frauenheilhundc, 12 S65 S8S, Oct, 1952 

Toenduey, G Zui Wirkung des Eiiegeis der Rube_olen_ auf den 

Menschlicheii Kemiling Hehctica Pacdiaii tea, 1 2, 105135, 1952 


UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 

The Depaitment of Otolaiyngoiogy, Univeisity of Illinois 
College of Medicine, announces two special postgraduate 
couises to be offeied in the Fall of 1959 

Annual Otolaryngologic Assembly 

The Assembly will be conducted Septembei 18-26, 1959, 
and will consist of a senes of lectures and panels concerning 
advancements in otolaiyngoiogy Some of the sessions will be 
devoted to suigical anatomy of the head and neck and histo- 
pathology of the eai, nose and thioat Guest lectuieis will 
paiticipate in an entiie day’s piogiam leviewing the latest ad¬ 
vances and piinciples of tempoial bone suigeiy. 

Chan men of the Assembly aie Maui ice F Snitman, M D , 
and Emanuel M Skolnik, M D 

Course in Laryngology and Bronchoesophagology 

The couise in laiyngology and bionchoesopliagology, undei 
the chairmanship of Paul H Holmgei, M D , is scheduled 
November 9-21, 1959 

Interested physicians should wiite diiect to the Depaitment 
of Otolaryngology, 1853 West Polk Street, Chicago 12, Ill 
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Most of the hitheito communicated cases lemamed witlim 
the flame of noimalcy Assuming the basic importance of 
vascular damage, the lole of the cential neivous system is of 
significance as lesponsible foi the functional loss, howevei, 
in thiee of the piesent cases the biain was examined and 
was found to be noimal 


SUMMARY 


Four cases of mteiiiipted piegnancy between the tenth and 
the eighteenth week aie leported The indication foi suigeiv, 
hysteiotomy m thiee cases and cniettage in one, was lubella 
of the mothei m eaily piegnancy Both tempoial bones weie 
examined in sectional senes in the cases with hysteiotomy and 
so was a fiagment fiom the cuiette case 


Spoiadic pathology was found a massive hemoiihage in a 
vestibulai scala (see Fig 4) , some blood mixed in the mesen¬ 
chyme of the perilymph (see Fig 1), band fixation of a tec 
tonal membiane to the membiane of Reissnei (see Fig 6) 

Adding the piesent lepoit to a pievious one by Schall, Luiie 
and Kelemen, fiom this depaitment, six cases failed to show 
any auial histopathology definitely lesponsible foi the we 
established fact that hearing loss in the piogeny fiequently 
follows maternal lubella 

For the time being the most piomising clue may be vasculai 
ti agility, leading eventually to abnoi malities In the centia 
as in the peripheial hearing organ, the vasculai damage mav 
become a factoi at penods of strain dunng gestation, at 
deliveiy, at any point of pennatal oi postnatal life Study 
of viial effects on blood vessels may give a clue to a patho¬ 
logical basis foi deafness as part of lubellai embiyopathy 
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UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 

The Depaitment of Otolaijugologj', Umveisity of Illinois 
College of Medicine, announces two special postgiaduate 
covnses to be offered in the Fall of 1959 

Annual Otolaryngologic Assembly 

The Assembly will be conducted September 18-26, 1959, 
and will consist of a senes of lectuies and panels concerning 
advancements in otolaijmgology Some of the sessions will be 
devoted to suigical anatomy of the head and neck and liisto- 
pathologj-^ of the eai, nose and thioat Guest lectuieis will 
paiticipate in an entile day’s piogiam reviewing the latest ad¬ 
vances and pimciples of tempoial bone siiigeij’’ 

Chaiimen of the Assembly aie Maui ice F Snitman, M D , 
and Emanuel M Skolnik, M D 

Course in Laryngology and Bronchoesophagology 

The couise in laryngology and bionchoesophagology, undei 
the chairmanship of Paul H Holingei, M D , is scheduled 
November 9-21, 1959 

Interested physicians should write diiect to the Department 
of Otolaiyngology, 1853 West Polk Stieet, Chicago 12, Ill 


CONSIDERATION OF CHANGE IN PRESENT POLICY 
OF PERFORMING TONSILLECTOMIES AND 

adenoidectomies during summer 

MONTHS if 


Albert B Sabin, M D., 
(By Invitation), 

Cincinnati, 0. 


le question befoie us is whethei the widespiead use of 
a vaccine and the lesulting diminution m the incidence of 
paiaytic poliomyelitis justify a change in the piesent policy 
pi oil itiiig the peiformance of elective tonsillectomies and 
a eiioi ectomies duiing the Summei months, oi so-called 
season ” Fust, we shall considei the giounds 
, ^ opeiations have been piohibited and then ana 

ze e mannei in which the factois undei consideiation may 
have been alteied by the use of Salk vaccine 

These opeiations have been piohibited duimg the “polio- 
lyelitis season” because of an inci eased iisk of development 
u ai poliomyelitis This inci eased iisk is believed to be 


1 Inci eased dissemination of poliovii uses duiing the “polio¬ 
myelitis season ” 

contamination of seveied phaiyngeal neiveswitli 
aheady present in the thioat at the time of the 
opeiation, oi localizing m the wound fiom the blood shoitly 
after the operation 

The first question that we must ask, theiefoie, is whethei 
tlieie is any evidence that the widespiead use of Salk vaccine 
^las diminished the dissemination of polioviiuses dining the 
po lomyehtis season ” The answei is that all the data gath- 
eie lus ai indicate that the antibody pioduced by SalL 
pi event extensive multiplication of the vn«s 

Rlilnologlcal and^OtoVogicaf Wleu" American Larj nffoloplr il 

acu3ptea^for°i)uwTcaUon''jan'^'ly^ Laryneroscopo Office mil 
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in the intestinal tiact, and that dissemination of the vans is 
leadily accomplished by childien with an adequate inmume 
lesponse to the vaccine Eailiei expeiimentaP - and field 
studies'weie earned out in peisons who had leceived only 
one 01 tivo doses of Salk vaccine Diuing the past veai we*^ 
have completed a study of 26 childien, whose antibody status 
was known piioi to the inoculation of foui doses of Salk lac- 
cme ovei a peiiod of 14 months, and who weie subsequently 
fed attenuated polioviiuses This studv showed that the 
inuniimt^.* pioduced bv the four doses of Salk vaccine had no 
effect eithei on the amount oi duiation of viius excietion 
m the stools, and that these immune cluldien weie capable 
of infecting othei fully vaccinated childien who weie in con¬ 
tact with them in an institution undei conditions paiticularly 
suitable foi fecal contamination Recent studies by Fox 
Gelfand and then associates' established the capacitv of chil- 
dien, who had received tluee doses of Salk vaccine, to dis¬ 
seminate natuially acquiied polioMiuses as well as oially 
administeied attenuated stiains undei oidinaiy home condi¬ 
tions 

Eegaiding the special pioblem of tonsillectomies and ade- 
noidectomies, we aie especially interested in how polioMiuses 
localize and multiply in the tluoat, and how the inimunitj' 
pioduced bv Salk vaccine may influence eithei the localization 
or the multiplication of vnus in the posteiior phaiyngeal wall 
Studies earned out in 1955 indicated that pohoviiiis could be 
demonstiated in the posteiioi phaiimgeal wall of 83 per cent 
of a gioup of 23 patients with clinicallv diagnosed poliomvelitis 
tested within two to six days after onset of fust sjTnptoms ® 
This stud}’ also established the absence of vnus multiplication 
in the mouth and nose where only traces of vnus were found 
m four of this gioup of 23 patients Experimental studies on 
human volunteers who swallowed various stiains of attenu¬ 
ated polioviiuses, established the fact that inth viruses, 
which have no demonstrable viiemic phase, the localization 
and multiplication of vnus in the tin oat is a function of tlie 
amount that is swallowed The word swallowed must be 
emphasized here, because different results can be obtained 
when the vnus is swabbed on the tliioat oi squirted dnectlv 
on it To obtain an incidence of about 80 pei cent localization 
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in the till oat, such as was found in the patients with clinical 
disease, it was necessaiy to feed one million oi moie tissue 
cultuie infective doses of the attenuated stiains The ques¬ 
tion, theiefoie, aiises whethei* the patients with natuially 
acquiied clinical disease actually swallowed such laige amounts 
of virus, or whethei the high incidence of viius in then 
thioats maj^ be accounted foi by anothei mechanism The 
maximal amounts of viius excieted by natuially infected 
patients, as well as by childien expeiimentally infected with 
attenuated stiains, is about one million tissue cultuie infective 
doses pel giam of stool A peison would, theiefoie, have 
to swallow at least a giam of stool to obtain such a laige dose, 
which seems most unlikely The amount of vii us that can be 
obtained by swabbing the thioat at the peak of multiplication 

15 in the lange of 1,000 to 100,000 tissue cultuie infective 
doses, and the absence of viius fiom the mouth, saliva and 
nose except in tiace amounts in raie instances, indicates that 
the VIIUS in the thioat cannot be a souice of infection undei 
noimal ciicumstances While it is possible that with viiuleiit 
epidemic strains, less viius may be necessaiy to initiate multi¬ 
plication in the thioat, it is also possible foi such stiains to 
localize in the thioat secondarily after they have multiplied 
in the intestinal tiact and other extianeural tissues and pio- 
duced a viiemia Foi viiuses localizing in the thioat secoii- 
daiily fiom the blood stieam, even minimal amounts of anti¬ 
body pioduced by Salk vaccine should be sufficient to block 
such localization 

In a study earned out by Wehile, et al ® on familial as¬ 
sociates of paialytic cases, viius was lecoveied fiom 6 pel 
cent of 52 phai-yngeal cultuies obtained fiom 14 childien who 
had leceived one oi two doses of Salk vaccine, as compaied 
to 17 pel cent of 88 phaiyngeal cultuies fiom 23 unvaccinated 
childien 

Davis et al who earned out a similai study duimg the 
1956 Chicago epidemic, limited the analysis of then lesults 
to ten families in which at least one membei was found to 
have viius m the thioat Among 16 unvaccinated childien, 
VIIUS was lecoveied fiom the thioat of eight, while among 

16 vaccinated childien only foui yielded viius—one viius 
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isolation was obtained fiom six childien who had one dose, 
thiee isolations fiom seven who had two doses, and none fiom 
the thiee childien who had had thiee doses While the mtei- 
pietation of such studies is limited bv the fact that one does 
not know the immune status of the imvaccinated contiol gioup 
01 of the vaccinated childien piioi to inoculation of Salk 
vaccine, they, neveitheless, show that undei natuial modes of 
tiansmission, viius can be found m the tliioat of some chil- 
dien who have had only one oi two doses of Salk vaccine 

Hoistmann et al vho fed 25 million tissue cultuie infective 
doses of the Type 1, L Sc attenuated stiain to childien im¬ 
munized by tvo doses of Salk vaccine, demonstiated \iial 
multiplication in the tin oat of six of the se\ en childi en tested 
It should be noted, howevei, that the dose of viiiis ^^as veiy 
laige, and with one exception the titeis of antibody Meie 16 
01 less It IS known that foi aiitibodv to appeal in the naso- 
phaiyngeal secietions the titei in the blood needs to be in the 
lange of 32 oi liighei Dm mg the couise of oui studv' on 
childien who had leceived foui doses of Salk vaccine, we 
tested foi mius in the tin oats of nine childien, foui of whom 
leceived about six million tissue cultuie infectne doses of 
TjTie 1 attenuated a n us, and five about 2 5 million doses of 
TjTie 3 in a teaspoonful of sviup (see Table I) On the 
basis of othei tests in adult volunteeis, without homotypic 
antibody, one could have expected to find viius m the tin oat 
of about 80 pel cent aftei ingestion of such a dose, how¬ 
evei, despite lepeated tests no viius was lecoveied fiom the 
tin oat of any of these childien, although all of them excieted 
vii us m the stools foi a pei lod of t\\ o weeks oi longei Since 
tvo of these childien had no demonstiable antibody and one 
had onlj a titei of foui at the time of viius feeding, and yet 
also had no demonstiable vnus in the tin oat, one may ques¬ 
tion the significance of the negati\ e findings in the othei six 
childien with high titeis of antibody Fox, Gelfand and then 
associates" used aliquots of the same attenuated stiains in a 
study on 16 umaccinated medical students without homotypic 
antibody as well as on 14 ■«ho had leceived thiee doses of 
Salk vaccine Although then study is not compaiable to ouis, 
because they squnted the vnus dnectly on the tin oat, the 
lesults, neveitheless, indicated that phaivngeal infection oc- 
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cuiied only m those whose antibody was eithei not demon 
stiable 01 in titiers not higher than 1 8 by then method of 
testing Thus, in then tests with Type 1 the viius multiplied 
in the throat of all six unvaccinated students without homo 
typic anitbody, and in only two of six vaccinated students 
who excieted virus in the stools aftei receiving 32,000 to 
800,000 tissue culture infective doses 

The conclusion appeals to be waiianted that when Salt 
vaccine of sufficient potency and dosage is given to pioduce 


TABLE I 

Presence of Poliovirus in Throat Swabs and Stools from 

Lacked Indicated Type of Antibody Prior to Receiving 4 ims 
Salk Vaccine Duiing a Period of 14 Months, and Then \ve 
Fed Laige Doses of Attenuated Poliovirus 3 Months 

Aftei the Fouith Dose - -— 

- , - --- Antiboih 

AntIboa^ -p-oocTifP of Virus in Tltei 
Virus 'Titpr I-Tesence OI vusq-_ 

Stools 


Fed 

Name 

just before 
Feeding 

Throat 

Swabs 

Tvpe 1 

Kee 

<4 

O'* 

(L Sc, 2 ah) 

O’Ha 

128 

0 

10”* TCD„ 

Bac 

266 

0 

Seh 

256 

0 

Type 3 

Abb 

<4 

0 

(Leon, 12 a,b) 

Bai 

4 

0 

10' * TCD„ 

But 

64 

0 


Cam 

64 

0 


Gau 

64 

0 


0 = No virus detected in swabs taken 3 5 7, 10 14 31, and 28 dajs 
feeding of virus 

+ = Virus multiplication for 2 w'eeks or longer 



after 


an adequate antibody lesponse, one may expect to pi even 
localization of viius in the throat eithei by pievention o 
deposition fiom the blood stieam, or by neutialization at 
time of piimaiy implantation Since the incieased 
tonsillectomies and adenoidectomies duiing the “poliomyei 
season” is believed to lesult eithei fiom the piesence of viin 
in the thioat at the time of opeiation oi fiom subsequen 
localization in the wound of virus that might be ciiculatm 
in the blood, one may be justified in cailying out such 
tions on those who have been successfully immunized wi 
Salk vaccine, howevei, in diawing up specific lecommen a 
tions legarding those who may oi majr not be submitted 
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doling the “poliomyelitis eason,” one is faced 
11 decision as to what constitutes adequate immuniza 
^ ^ vaccine The Salk vaccine pioduced commei 

) adoption of the moie stiingent safety tests 

q 10 ,if mf potency, especially foi Types 1 and 

^ la a gioup of five to ten 

j leceived foui doses of comraeicialK 

10 uce Salk vaccine between November, 1956, and the end 
1957, pi 101 to a test on the effect of feeding 
enuated poliovii uses ai e summai ized in Table II It should 
e no e tiat with one exception all of these childien aheadv 
afa ^ scquued immunity to one oi two types of vnns 

, „ ’ ® 6, would be expected to i espond better to Salk 

ccine 0 pool potency than “tuple-negative” childien It 
can e seen that even thiee doses failed to produce antibody 
n a considerable piopoition and that five months after the 
fm^Tr^^^-t iveie without demonstrable antibody 

f f without Type 3 When a serum 

Aaf ^ f uj ’ i^inimum level that may be expected to yield 
^ e antibody m the nasophaiyngeal secretions, rvas 
«/< ^ standard, 78 per cent in the Type 1 group and 

nin^+1! ^ titers of less than 32 five 

months after the thud dose The fourth dose of vaccine, 
onsisting of an especially selected lot of high antigenic 
antibody response in all but one of the 
-inn ''"^thin two weeks, which in a few instances dis¬ 
appeared again within thiee months 

considerations and results, I drew up 
0 ^ 01 - 1 ,?^^commendations regarding tonsillectomies and 
r) onries during the “poliomyelitis season,” which weie 

Cincinnati Board of Health and followed din¬ 
ing tfie 1958 season 


Emergency operations on the throat can be performed 
umg the so-called “polio season” without reference to the 
vaccination status of the patient 


ti tonsillectomies and adenoidectoniies, the teim 

elective is understood to mean an operation that can be 

postponed for a period of at least two weeks without harm to 
the patient 
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In such cases, opeiations can be peifoimed duiing the 
“polio season,” piovidmg that the patient has had at least 
thiee inoculations of polio vaccine, the last dose having been 
administei ed not nioie than six months piioi to the date of 
opeiation 

If the inteival between the last dose of vaccine, legaidless 
of the nunibei of doses pieviously given, and the date of 
operation is gieatei than six months, another dose of vaccine 
should be administei ed two weeks piioi to the opeiation 

It Mas also agreed that if a high incidence of poliomyelitis 
appealed in the comniiinitv, these recommendations mav be 
Mithdiawn The mam objection to these recommendations 
may be the unpredictability of the immune status of tiiply- 
negatne children six months after three doses, or two iveeks 
after a fourth or fifth dose of Salk \accine of current manu¬ 
facture I assume that laryngologists prefer the Summer 
season for necessaiw elective tonsillectomies or adenoidec- 
tomies not only because of comenience, but also because of 
the decieased risk of severe postopeiatne infections that 
are more likely to occur during the cold months of the year 
ivhen polioviruses disseminate less but pathogenic bacteria— 
not all of them leadilv controlled by antibiotics—more The 
phrsician is thus faced nitlr the problem of rveighing risks 

In checking on the number of tonsillectomies and adenoidec- 
tonries that -were performed in Cincinnati hospitals during 
the period of June 1 to November 1, I found that 684 such 
operations rveie performed in 1957 before the above-mentioned 
recommendations were adopted, and 1,315 in 1958 rvhen the 
hospitals required a certificate indicating that the patient 
had been raccinated in accord with the recommendations It 
seems to me that even though the proposed number and inter- 
lals of Salk vaccine injections cannot assure the desired 
immune status in all children, it M'as better to have tins 
additional protection than to perform such operations M'lthout 
reference to the vaccination status of the patient as Mas done 
m Cincinnati in 1957, and imdoubtedlv in other parts of the 
country as M’ell In vieM' of the 1958 experience m the United 
States, indicating that a certain proportion of the lepor-ted 
paiah-tic cases occurred in children m’Iio have had three doses 
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of Salk vaccine, and in view of the fact that no action has as 
yet been taken to piovide Salk vaccine of unifoimly adequate 
potency, I would change my 1958 lecommendations to lequne 
a minimum of foiu doses of vaccine, and still anothei dose 
two weeks piioi to opeiation if the inteival since the 
last dose is thiee months oi gieatei I would still favoi 
piohibition of such opeiations in communities in which 
poliomyelitis is epidemic It should be pointed out that polio 
viruses disseminate also duiing the cold months of the veai, 
although at a lower late than duiing the Summei months 
Accoidingly, when opeiations on the tin oat aie peifoimed 
duiing the cold months of the yeai, the iisk of a complicating 
bulbai poliomyelitis is also not eliminated with complete 
ceitainty 


Some may not agiee with the lequiiement of at least foui 
doses of vaccine and the inoculation of anothei dose two 
weeks befoie the opeiation, if the inteival since the last dose 
IS thiee months oi gieatei, because they believe that the 
cui 1 ently available Salk vaccine is usually bettei than oin data 
indicate, while otheis may be opposed to any change in the 
piesent policy of peifoimmg these opeiations duiing the 
Summei season until unifoimly effective vaccine is available 
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INSTITUTE OF OCCUPATIONAL HEARING LOSS 
Colby College, Watervxlle, Maine 

This couise piesented by Colby College for seven consecutive 
years is designed to tiain otologists and otlieis inteiested 
m this pioblem m initiating and conducting heaiing con¬ 
servation piogiams in noisy industries In ordei to allow foi 
maximum individual instiuction, course eniollment is limited 
The diversitj’ of expeiience of the facultj* members, assembled 
especially foi this course, pro\*ides an unusual opportunity' 
for peisonal consultation on any aspect of occupational heaiing 
loss 

The dates of the course aie August 17-22. 1959, and the fee 
of S200 mcludes tuition, boai d and i oom Requests foi fuidher 
infomation should be made to William A Macombei, Colby 
College, Waterville Maine 



OUTLINE OF THE MANDIBULAR JOINT 
SYNDROME 

James B Costen, M D , 

St Loujs, Mo 


Identification of the mandibulai joint syndiome^ as a symp¬ 
tom complex involved soiting out its qualities fiom the maze 
of known leactions of Vth nei’ve pain 

This seaich began when enoimous inteiest in otolaiyngolo© 
was centeied about the sphenoidal sinus and its pioblems 
Similaiity in distiibution of eai and veitex pain diiecte 
attention to the tempoio-mandibular joint 


The otolaiyngologist, once mteiested, found many such cases 
because of the location of symptoms The neuiosuigeon 
welcomed pi oof of such a secondaiy neuialgia, to explain le 
oiigin of pain leactions which weie cleaily not tic doulouieiix 

The sphenoidal sinus has not been declassified as unimpoit 
ant Its position of inteiest was simply scaled down o a 
secondaiy place by incieased knowledge of alleigy. nas 
physiology and antibiotics 


Otalgia, vertex pain, glossodynia," and vaiieties of tiismus 
which activate the mechanism, aie cleaily establishe i 
diagnosis of this symptom complex 


A majoiity of dental gioups showed marked enthusiasm o 
this syndiome, some paits of which had appealed yeais ag 
in the dental liteiatuie It was lefused by otheis because 
disagieement with the anatomical leasonmg, oi because 
misundei standing of the purpoit and meaning of the stu y 


Theie is geneial acceptance, hoivevei, of the oiigms of pain 
fill leflexes as follows 1 Abnoimal condyle movement pio 


*Read befoie the Middle Section of the Ameiican Larj nffoloj^'Cil Hh 
logical and Otological Socictt St Louis JIo Jan 13 1159 School 

tFiom the Depaitment of Otolart ngologj Washingrton Unnersi ' 
of Jledicint and the Oscar Johnson Institute 

tThis tvork was suppoi ted entiieU bt the John S S« ift Fund 
Editoi s -Note This inanusciipt recei%od in The L^r^ ngroscopc Off'O 
accepted for publication Jan 15 1959 
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Fig 1 This U pe of elastic chin support is the most practical foi 
‘splinting the mandible in controlling painful mo\ement of the cond^le 
Change from the cond^les habitual lest position is made b^ interposing a 
small cork disc bet^\een teeth opposite the painful side or bilateralU if 
both sides are affected 

The size illustrated ma\ be used for the a.^erage head adding ^-inch 
to both ^ert^cal and horizontal loops for large and using ^l-inch less foi 
smaller size ranges The supports are best produced in hospital linen 
rooms The material is S-inch Natural Color Elastic St\le No 3746 
produced b\ United Elastic Corp Stuart DiMSion Stuart Virginia 


ducmg sensoiv nutation of blanches of the auiiculotempoial 
neive which distiibute to the capsule of the joint, 2 Diiect 
tiauma to the choida tympani^ neive ivhich passes along the 
medial wall of the glenoid fossa, 3 and diiect tiauma to the 
letiocondylai pad,^ known to contain sensoiy elements In 
addition to pain in these disti ibutions, leflex pain occuis in 
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the lingual nerve with typical glossodynia Once pain is in 
itiated, leflex conti action of the massetei gioup of muscles 
perpetuates the tiismus cycle by producing fuithei impinge¬ 
ment Much confusion could be avoided in coiiect evaluation 
of cases suspected of mandibulai joint involvement, if the 
following simple classification were kept in mind, the gioups 
overlap m many cases 

The commonest soui ce of diagnostic ei i oi is a hidden cause 
of sensoiy stimulation which is uniecognized, oi a conveision 
neuiosis case who clings to the original symptoms, lefusing 
to admit impiovement aftei treatment, dental or diiect, has 
been applied The common eiior is to lepeat tieatment on 
the basis of positive local findings, when no impi ovement has 
been gained 


CLASS I 

Tempoiaiy, with otalgia and trismus effects, simple oiigm 

1 Ulceiated teeth 

2 Excessive yawn and condyle subluxation 

3 Stietch of jaws under anesthesia 

i Blow on chin 

5 Gripping of jaw duiing extieme pain 

6 Pai otitis, early paiotid tumois 

7 Furuncle oi cellulitis of external eai canal 

8 Quinzy 

9 Injection of local anesthesia preceding dental tieatment 

10 Tetanus 

Tieatment of diseases of the tempoiomandibulai joint, 
embiaces eveiything from lemoval of a single souice of 
tiismus to surgical attack upon the joint itself If an acci¬ 
dental movement of the lower jaw, such as a blow to the jaw 
01 a yawn, pioduces enough nutation within the joint, tiismus 
and otalgia ensue The tieatment is external elastic splinting, 
local heat and sedative diugs If the origin is an abscessed 
tooth or infection of the ear canal, removal of these souices is 
the solution 

Oveiclosuie of jaws with compiession of eustachian tubes 
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pioved to be the only factor in deafness This was a subjective 
leaction of the patient and not substantiated by audiometiic 
tests The t esponsibihty of the otologist is to oppose stiongly 
any advice that pi onuses that change of occlusion mil benefit 
healing 


CLASS II 

Semi-peimanent, lecuiient, with pain effects and stiuctural 
changes 

1 Fiacture of the jaw 

2 Intelmittent tiismus fiom thud molai impaction 

3 Abnoimal joint lelations in development of asjmimetric 
jaws 

4 Erosion of condyle, meniscus, and tubeicle, as a malocclu¬ 
sion effect 

0 Shaiing general osteoporosis 

If the joint changes aie secondaiy to long standing mal¬ 
occlusion and improper action of the condyle, irreversible 
changes in the meniscus, cartilage and bone structures of the 
joint occur These tissues cannot be improved, but restoration 
of balanced occlusion usually removes the source of stress and 
damage, so that pam and trismus are relieved. 

So many cases of this gioup impiove on splinting of the 
jaiv, concur! ent with injection of the joint icith hydi ocoiti- 
sone, that nestoration of occlusion becomes optional Inter¬ 
ruption of the tnsmus cycle thus produces such comfort that 
no other treatment is necessary, unless grossly bad action of 
the condyle continues the iiiitative reflex and a pain sequence 
again ensues 

Examples selected from this class, in which occlusal restora¬ 
tion has failed, or succeeded temporarily, respond to resection 
of the meniscus and retrocondylar pad The meniscus is 
usually found to be defonned, rough vnth dense adhesions, or 
impacted upon exotoses of the condylar head The letio- 
condylar pad, bearing sensory elements, is resected along ^^^th 
the meniscus Pain is relieved, but excursion of the condyle 
IS neither restricted nor unproved by the procedure 
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CLASS III 

Semi-peimanent, lecuiient, with oi without joint pathology 

1 Bonafide pain effects lelieved by occlusal lestoiation, 
but letained by patient as a conveision neuiosis 

2 Hysteiical tiismus with no joint changes 

3 Pain effects, tiling of jaws, inability to toleiate dentines, 
based on massetei tiemoi 

Duiing the study of a gioup of cases unimpioved aftei 
dentistiy, massetei muscle tiemoi,'’ an obscuie muscle le- 
action with psychogenic implications, was identified as mi 
poitant in the etiology of these unimpioved cases Oidinaiily, 
tiemoi has been associated with feai, shock, and neuiologic 
changes Apait fiom these conditions, it had usually been 
unnoticed when the mandibulai joint syndiome was studied 
The pathogenesis is not cleai, neuiological examination being 
negative 

Since emotional oveilay is a laige factoi m this condition, 
psychotheiapy appeals to hold piomise in tieatment Mean^ 
while, in spite of the failuie of tieatments diiected to jo^ 
stiuctuies, the patients, without exception, aie lelieved y 
passive suppoit, simple elastic splinting of the jaw and mas 
setei muscle gioup Shoit half-houi peiiods aie moie effec¬ 
tive and moie lestful than longei ones A few have slioi'O 
impiovement on tianquilizmg drugs, small doses being given 
along with othei measuies 

CLASS IV 

Peimanent, developing ankylosis 

1 Aithiitis pain effects, subsiding as ankylosis inci eases 

2 Fibiosis aftei fiactuie of head of condyle oi tympnuic 
plate 

3 Fibiosis and osteitis aftei mastoiditis, a delayed effect 
of one yeai oi moie 

4 Foieign body, as bullet injuiy 

5 Fibiosis of inteinal pteiygoid oi massetei fascia aftei 
dental anesthesia (injection), and aftei paiotid abscess 
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When exclusion is lestiicted, paitially oi completely, as in 
ankylosis, amputation of the condyle is done All fibious 
seal ling about the joint and coionoid piocess is lesected 
When matted and fiim, lemoval of the coionoid piocess is 
sometimes necessaiy befoie fiee movement of the lovei jaw 
is obtained When a paitial oi limited condylai lesection is 
anticipated, the tiouble-fiee endaiiial incision' is used to 
expose the joint Incision anteiioi to the auiicle, and along 
the zjgoma may be leadily used foi moie extensue exposuie 
of the lamus 

Unnecessaiy suigeiy on one oi both joints has conveited 
some patients belonging to the neuiosis gioup. Class III, into 
mutilations of Class IV 


SUMMARY 

It IS not necessaiy to levamp oui leasonmg as to why the 
mandibulai joint syndiome occuis The findings aie mainly 
objective and obvious 

It IS extiemely impoitant to apply diiect measuies to the 
joint action, such as elastic splinting of the jaw and injection 
of steioid substances These should be used loutinely, ovei 
long peiiods, even in the piesence of suspected neuioses 

Foui geneial categoiies have been mentioned In all gioups 
the complex inteiaction of neui omusculai cycles lequiies the 
use of measures which lemove the souice of tiouble, and still 
leave jaw function 

Relief of pain is piimaiy in all tieatment, but as in no 
othei joint in the body, fuithei ankylosis must not be imple¬ 
mented in the couise of tieatment 
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OTOLOGICAL FUNCTIONAL MICRO-SURGERY 
POST GRADUATE COURSE 

A piactical couise of suigical techniques will be given m 
English, fiom July l-io, 1959, at the Univeisity of Boideaux, 
Fiance Di Michel Poitmann, Associate Piofessoi, will 
chaige of these courses 

Duiing this peiiod, eveiy assistant attending the couise 
will be enabled to obseive suigical intei ventions in the theatei, 
to follow theoretical couises illustiated with films legaiding 
the majoi techniques, and to woik on his own daily anatomical 
specimen with all the lequisite material, including bmoculai 
micioscope The numbei of assistants is limited to ten Fees 
$100 (to be paid at the Faculty of Medicine in Boideaiix at 
the beginning of the couise) 

Applications should be sent to Di Michel Poitmann, 45 
Corns Foch, Boideaux, Fiance 



TUMORS OF THE NASOPHARYNX 
Case Reports 

R w. hanckel :m D , 

Chaileston, S C 

Tumors of the nasopharynx may be classified as beni^ or 
malignant The benign \aiiet>' is occasionally malignant in 
effect by reason of position, as vrill be illustrated The most 
frequent benign lesion is the juvenile nasofibroma, others are 
neurofibiomas, lipomas, chondiomas, and teratomas 

Examples of the most frequently found malignant tumors 
are 1 . Squamous cell caicinoma, 2 anaplastic caicmoma; 
3 IjTnpho-epithelioma, 4 sahtaiy gland tumor; 5 IjTnphoma, 
and 6 plasmocjdoma 

Malignant growths of the nasopharj-nx are fiequently so 
anaplastic that classification is often a matter of opinion ^ 
One radiotheiapist= classifies all malignant tumors of the naso- 
phaiynx as those of limited radiosensitivitj* and those of 
marked ladiosensitmtj* The first of these is squamous cell 
carcmoma, and the second is the anaplastic varietj’, which 
includes all the otheis 

It is also Intel esting to note that the nasopharynx, being as 
inaccessible as it is, and the prunaiy tumor fiequently bemg 
only a small non-ulceiated elevation of the mucosa, not onlv 
the clinician during life, but also the pathologist at autopsy 
has difficulty in identifying the primary site of the tumor 

It IS not suipiismg then to find that m three series of cases 
(Gotfiedsen,^ Simmons and Ariel,^ and Jtlc'VSTiiiter^) the aver¬ 
age elapsed time between the first visit to the physician and 
the discovery of the piimaiw site was ten montlis This re¬ 
grettable lapse of time constitutes the chief reason for writing 
this paper We hope that bv focussing attention to tumor-s in 

•Read at the Meeting: of the Soulhem Section of the American Lnrvn- 
golog^ical Phmolo^ical and Otolog^ical Societ\ Atlanta Ga Jan 23 

Editors Note This manuscript recel^ ed m The nsioscope Office and 

accepted for publication Jan 2S 

415 



416 


HANCKEL TUMOKS OF NASOPHARYNX 


this aiea we will be able to aleit at least some niembeis of the 
medical piofession who will be able to make a diagnosis befoie 
the condition has pxogiessed to the stage of ceivical node 
metastasis 

The age of the malignant cases vanes fioni 16 to 80 leais 
One authoi (Schindlei,'' et al) lepoited a teiatonia in the 
nasophaiynx of a newborn, which was lenioved successfulh 
when the patient was onlj'- 18 houis old Juvenile nasofibio 
mas occui usually a few yeais piioi to and dining piibeih 
They may oi maj’’ not tend to legiess in the mid-twenties 
The piepondeiance of malignant cases is in males by a mtio 
of almost 2 to 1 Thei e is a much highei incidence of malig¬ 
nancy among the Oiientals, especiallj’^ those fiom the southein 
pi evinces of China' This lacial piedisposition is pieseiit 
among the Chinese, wliethei they aie in then native coiintu 
01 have been ti ansplanted to othei lands The statement has 
been made that if one passes in the stieet a cioss-eyed Chinese 
with a swelling in his neck the diagnosis of a caicnioma of the 
nasophai viix can pi actically be made in passing 

SYMPTOMS 

Benign tumois piesent obstiuctive symptoms locally m the 
nasophaiynx, pioducing eithei nasal obstiuctioii oi eustachian 
tube obstiuctioii, oi both 

Malignant tumois piesent a vaiiety of symptoms which 
may lead the patient to a geneial piactitionei, a iieuiologist, 
an ophthalmologist, an otolaiyngologist, oi a dentist These 
symptoms may be conveniently giouped into tliiee categoiies 
1 Those attiibutable to the piimaiy tumoi, 2 those vhich 
lesult fioni diiect extension of the tumoi outside the naso¬ 
phaiynx, 3 those which lesult aftei metastasis to the legional 
Ivniph nodes occui s 

1 Findings due to the piimaiy tumoi'' 

These consist of a vaiiety of commonplace complaints, and 
this is one leasoii that a diagnosis is not made eaihei These 
aie in the oidei of fiequency—nasal obstiuctioii, deafness 
unusual post-nasal dischaige, vliicli is sometimes blood-tinged, 
and occasionally tinnitus 
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2 Findings due to extension outside the nasophaijnx' 

The motoi neives of the eyes aie most fiequently affected 
The abducens iieive is the most \ulneiable, and diplopia and 
a com ei gent squint aie fiequent findings The Vth, Illid, 
and IVth cianial neives, m that oidei of fiequency, aie also 
affected and pioduce usual distuibances, oculai paialysis, 
facial pain, headache, and tiismus When the tunioi en- 
cioaches on the juglai foiamen the IXth, Xth, Xlth and 
Xllth cianial neiies, and the ceiiucal sjTiipathetic tiunk be¬ 
come involved, pioducing Hoinei’s sjuidiome and paialjsis 
of the tongue and local coid With such a diveisitj* of neiies 
involved it is small i\ ondei that the patient becomes confused 
as to whom to seek in liis dilemma Even the physician, oi 
dentist whom he seeks, is fiequently confused, and many 
sound teeth aie extiacted and many imnecessaiy opeiations 
peifoimed in a lain effoit to leniedy his uniesolved com¬ 
plaints 

■ The tunioi mav extend up the eustacliian tube and pioduce 
tinnitus, deafness and seious otitis In some cases the middle 
eai has been invaded and mateiial foi biopsv has been taken 
fiom the external auditoiy canal 

3 Findings after extension to legional lymph nodes' 

The nodes most fiequently involved aie those high up in 
the posteiioi ceivical chain Thev aie usually soft and quite 
laige The enlaigement is usually moie advanced on one 
side than on the othei 


DIAGNOSIS 

Examination of the nasopharynx may be accomplished by 
inspection, palpation, X-iay examination, oi any combination 
of the thiee 

Inspection mav be done by using a nasophaijmgoscope, a 
Yankauei’s speculum oi a postnasal niiiioi By using a soft 
rubbei catheter, the two ends of which are tlueaded tlnough 
the nostiils and the loop drawn up against the columella as 
the ends are drawn through the mouth, the soft palate may 
be elevated A postnasal miiioi mav be used after elevation 
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of the soft palate by the cathetei Local anesthesia in the 

01 m 0 a spiay or nasal packs may be used to facilitate these 
pioceduies 

Palpation may be accomplished by inserting a fingei into 
e nasophaiynx undei eithei local oi geneial anesthesia 
ccasionally it is necessaiy to split the uvula and soft palate 
w I e the patient is undei anesthesia to facilitate inspection 

Roentgenogi ams of the legion are often quite helpful Latr 
Tif occipto-mental views aie paiticulaily useful 

1 he lateial views may be taken with the head elect oi with 
e patient lying on his back and his head ovei the end of the 
3 ® the latter position, iodized oil is instilled into the 
nasophaiynx and may show a filling defect The occipto- 
men a view is of paiticulai value in showing eiosion of 
bone at the base of the skull 

Cytological examination of nasal and choanal washings is 
a diagnostic aid of some value 

Diagnosis is eonfiimed by biopsy Tissue may be difficult 
0 0 am, and occasionally the piocess is accomplished only 
by blind biopsy, m which the biting foiceps aie intioduced 
along the flooi of the nose 


PROGNOSIS 

If the tumor is malignant and of the anaplastic, ladioseiisi- 
ive vaiiety, and is of limited scope, the outlook is fauly 
piomising if iiiadiation is begun piomptly If the tumoi is a 
squamous cell carcinoma of limited ladiosensitivity the piog- 
nosis IS not so good 

If bone eiosion has occuiied the mortality is almost 100 
pel cent 

If the tumoi is a juvenile nasofibioma which fails to le- 
spond to the usual lemedies, it may extend intiaciamally and 
pioduce fatal lesults 


treatment 

Iiiadiation of the ladiosensitive tumois of the nasophaiynx 
is the tieatment of choice 
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Those tumois of limited ladiosensitivitv, ? c , the squamous 
cell caicinomas and the juvenile nasofibiomas usually lequiie 
a combination of X-iay theiapy followed by suigical extiipa- 
tion The juvenile nasofibiomas should also be tieated with 
testosteione 

The stiictly benign tumois aie lemoved siiigically 

In the authoi’s opinion, the tians-palatine pioceduie offeis 
the best appioach to this aiea 


CASE REPORTS 

The first thiee case reports haie to do -with juienile nasofibiomas and 
show hoM greath they can var\ in degree of imoliement 

Case 1 The first is that of LH , Mhose diagnosis ■was made in 1953 at 
the age of nine ^ea^s Attention Mas first attiacted to his condition b^ a 
recurring nosebleed During the nevt fne \ears theie were three at¬ 
tempts at surgical removal and four coui ses of X ra\ therap% At his 
last Msit, in November, 1958, the tumoi had almost completeU dis¬ 
appeared, and he was plaMng football and leading a normal life for his 
age 

This case is presented to illustrate what ma^ be e\pected of a naso- 
fibroma which responds to the usual therap^ 

Case 2 The second case is that of T K, m hose nasofibroma m as dis 
cohered during the course of a routine adenoidectomv in September, 1943, 
at nine \ears of age It Mas mcompleteU remo\ed at this time and 
recurred The patient’s famiU became comerted to the Christian Science 
faith and lefused to alloM furthei medical or suigical inteiference The 
tumor continued to groM for a numbei of ^ears, and iniaded the nasal 
caviU and the right antrum Meanwhile the patient had joined the 
Armed Forces and was stationed in Tokro In October, 1955, at the Tok\o 
General Hospital he had a radical extirpation of the tumor There had 
meanwhile deieloped a considerable facial deformlt^ The tumor com 
pleteR disappeared and the facial deformit% is the onR peimanent defect 
that he has 

This case shows what comes to pass when a nasofibroma is neglected 
for a number of ^ears 

Case 3 The third case is that of W S, whose nasofibroma was first 
discovered in October, 1957 when he was 14 lears old He was gnen a 
course of X-ra^ therapy, and an attempt at surgical i enioi al was made 
in JannaT%, 1958 This was onlv partiallv successful, and the tumor de¬ 
veloped rather rapidly In June, 1958 another attempt at remo\al was 
made including splitting the umla and soft palate to facilitate a more 
adequate exposuie The left external carotid had to be tied off at this 
time to control hemorrhage 

Just before operation a swelling had appeared in the left tempoial aiea 
This increased in size aftei operation The tumor in the nasophai'nx 
again increased rapidli in size in spite of Roentgen therapv and testos¬ 
terone After considerable investigation, including angiograms it was 
decided to tr\ to remoi e the tumor surgicalli, including the extension to 
the left temporal area This was done in September, 1958 Extensile 
bleeding was encountered and it required eight hours to perform the 
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opeiation, and 19 pints of blood ■neie used The light exteinal carotid 
artery was tied off at this operation, and the patient had a smooth post 
operative course A tew 'weeks later he was leadmitted to the hospital 
with findings indicative of an intracranial spread Further neurosurgen 
IS contemplated at this time 

This case illustrates a lapidgiowing nasofibioma which failed to 
lespond to Xiay tlieiapy, surgery, and testosterone It has become nia 
lignant bj position, evtended intracranially, and undoubtedlj will termi 
nate fatally 

The second thi ee cases are illustrative of malignant lesions 
of the nasophaiynx 

Case 1 The first of these is that of W M, a 54 year old white male 
who was lefened bj a neuiologist He was fust seen on October 15, isoi 
Twm weeks befoie this he had noted double vision Approximate!} a lear 
before he had noticed tinnitus followed by deafness in his light eai 

Examination leiealed a convergent squint of the rignt eve, the right 
drum was off color and full, and the light submavillary gland "^s en 
larged Examination of the nasopharynx levealed a gi anulomatous les 
in the mouth of the right eustachian tube An audiogram showed a 
per cent loss in the light ear and a 12 per cent loss in the left . 

was greatei in the high tones A caloric test was done and showeo n 
response to stimulation ot the light ear and a noimal iespouse oi m> 
left Biopsy was done under general anesthesia on the following da), 
the tissue was lepoited to show' transitional cell caicinoma 

Iriadiation was staited, and aside fiom the usual skin and mucus 
membrane leactions his course has been uneventful The reaction 
produced a blockage of his left eustachian tube, so that he nm\ has “ 
bilateral deafness necessitating his W'eaiing a hearing aid His 
nerve palsy has cleared up and the ceivical node has disappeared 
piognosis must remain guaided for several more yeais 

This case is presented to show the usual inti a cranial extension 
involved the Vlth neive eustachian tube, and middle ear This is 
radiosensitive tumoi which has not produced bone erosion, and so 
outlook IS somew'hat encoui aging 

Case 2 The second of the malignant cases is that of G S , a 
55 years old, who was first seen on April 23, 1955 His complaint at m 
time was a feeling of fullness of the eais 

Examination revealed that both diums weie slightly reti acted The 
eustachian tubes weie inflated, and both weie obstructed We saw m 
again in Apiil, once in Maj, and thiee times in June with this sun 
complaint His tubes were inflated on each occasion He was hsthi , 
to an inteinist in July foi a complete examination which was essential 
negatne He complained of pain in the cheek, and Xray films i®'® ,, 
a caiious tooth loot, which was extiacted by his dentist Fain 
cheek peisisted after the extraction, and he was admitted to Bakei w 
pital, wheie a i oentgenogi am on Julj 30 1955, revealed a laige mass i 
the nasophaiinx This was examined bj biopsy and was , 

lymphosarcoma X-iay therapv w'as begun and for a while the 
improved, howeiei, distant metastases occuiied and in spite _ 

Xray treatments and the use of nitiogen mustard the patient diea 
Februaij, 1956 

This case is lllustratl^e of the difficult! in ailiving at a correct diag 
nosis and the ease with which one may be misled by the commonpia 
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complaints of tinnitus, partial deafness and the finding of dental caries 
as a possible cause of pain in the face area 

Case 3 The third case is that of E L,, a 56-> ear-old white male ho as 
first seen Ma\ 26, 1955 He complained of difficult\ in swalloiving, dif- 
ficultv in raising his right shoulder, and hoarseness, all of about six 
weeks’ duration 

Examination re^ ealed ei idence of im oU ement of cranial nei \ es IX, X, 
and XI (right) with partial paraljsis of the right side of the soft palate 
loss of sternomastoid and trapezius function, and paralysis of the right 
vocal cord with the right cord in the mid line Inspection of the naso 
pharvnx was essential^ negative 

Biopsv of the nasophar'Tix was done on the following da^ undei general 
anesthesia and showed epidermoid carcinoma 

His local lesion was controlled with X-rav therapi and the use of 
radium applicators, but he died of Iner metastasis on April 9 1957 

The third malignant case shows what nerves ma\ be iniohed when 
the tumor involves the region of the juglar foramen It also shows the 
difficult! of nsualizing the tumor, e\en when one is sure it is in the 
nasopharynx 
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SOME RELATIONSHIPS BETWEEN PITCH 
DISCRIMINATION AND SPEECH 
DEVELOPMENT ■' 

Wesley H Bradley, M D , 

Syiacuse, N Y 


INTRODUCTION 

Clinicians dealing with heaiing-handicapped childien have 
long been awaie that such children aie pi one to have difficult 
in achieving noimal speech development The explanation 
given foi this obseivation has been that because of the heal¬ 
ing impaiiment, the child is unable to heai and diffeientiate 
the many vaiiations in sound which make up human speech 
Without a subjective awaieness of these vaiiations, the child 
IS unable to imitate and thus pioduce accuiately the complex 
combinations of sound which we call human speech, liowevei, 
we aie all awaie that abnoimal speech development and 
aiticulation pioblems aie not limited to the heaiing-handi- 
capped child alone In any active clinical piactice oi heai mg 
and speech centei many childien with aiticulation difficulty 
aie seen in whom no healing impaiiment is evident In at¬ 
tempting to postulate why these childien should have such 
difficulty, the possibility of an alteiation in the function of 
pitch disci imination was consideied It would seem logical 
that an inability to appieciate fine changes in pitch might be 
a factoi 111 pi eventing a child fiom subjectively expellencing 
the diffeience between ceitain sounds The inability to be 
awaie of such diffeiences would then limit the ability of the 
child to imitate accuiately and thus pioduce human speech 


With this leasoning as a backgioiind, an attempt has been 
made on the basis of clinical testing to deteimine whethei 
01 not a significant lelationsliip exists between the abilitv 


•Rend ns a Cniulldnte s Thesis at the Mtetinp of the Dnstern Section of 
Uie ^AmeUcan^Lao npo^oKicnl Rhlnolopical and Otoloeic il Soclet\ Xi" 
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to disciiminate bet^Yeen pitches (fieqiiencies) and the de¬ 
velopment of noimal speech 

REVIEW OF THE LITERATURE 

Pitch IS one of the attiibutes of a tone as heaid by a listener 
and IS, theiefoie, a subjective auditoiy expeiience “ Pitch is 
usually coiollated with the fiequency of sound waves as this 
coiollation is so obvious An individual noimally will desciibe 
the pitch of a tone as low when the sound wave-length is long 
and will desciibe the pitch as piogiessively highei when the 
sound wave-length becomes piogiessively shoitei' Thus, we 
have the tendency to coiollate pitch with fiequency as a diiect 
lelationship 

Numeious investigatois have shown, howevei, that pitch 
IS also a function of intensity’^ and duiation”-^ The 
vaiiation of pitch with intensity is veiy small Pollack'® 
showed that the ability to disciiminate between pitches im¬ 
proves at high intensity and becomes pooiei as the intensity 
lessens He also showed that as thieshold is appioached, an 
“atonal inteival” is encounteied wheie diffeiential pitch dis- 
ciimination is absent Moigan, Gainei, and Galambos'® 
showed that pitch tends to diop with inci easing intensity if 
the fiequency is below 1000 cycles, but that it tends to use 
if the frequency is above 4000 cycles At 2000 cycles, theie 
IS veij’- little vaiiation with intensity change Haiiis'" em¬ 
phasized the impoitance of the method used in making such 
deteiminations, and the vaiiations which occui with the 
method employed The lelationship of duiation to pitch is 
mole difficult to quantitate TuinbulP' demonstiated that if 
tones aie veiy shoit in duiation (less than six msec ) it is 
impossible foi most subjects to associate pitch with them As 
the duration inci eases up to 12 to 15 msec, pitch association 
IS possible Once the duration exceeds this thieshold, how¬ 
evei, the pitch experience becomes only subjectively better 
established in the subject's consciousness As can be seen 
from the preceding, although both intensity and duration are 
related to pitch, the majoi lelationship is between fiequency 
and pitch 

Shower and Biddulph^® showed that foi frequencies below 
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1000 cycles the just-noticeable difference in the fiequency of 
two puie tones is about thiee cycles Above 1000 cycles the 
number of cycles that a tone must change in oidei to sound 
noticeably different is propoitional to the fiequency of the 
tone As the frequency of the tone increases, the size of the 
3ust-noticeable diffeience increases propoitionately Some 
what laiger diffeiences in fiequency aie necessaiy if the tone 
IS less than 50 decibels above the heaiing thieshold Boiing’ 
reviewed the pioceduies of pievious investigatois and sug¬ 
gested reasons foi discrepancies in the DL's foi fiequency 
obtained Rosenblith and Stevens^® repoited smallei values 
than Shower and Biddulph, but showed that the DL’s obtained 
vaiied with the piocedure used 

Wyatt-® and Seashoie'" have both demonstiated thattheieis 
a wide vaiiation among noimal individuals in the ability to 
discriminate between pitches Seashoie^^ felt that this is 
essentially an innate ability'- and that such a deficiency could 
not be appieciably improved by piactice and learning 
Wyatt,-® however, showed examples wheie maiked impiove- 
ments had been achieved in both childien and adults aftei 
training in pitch peiception and discrimination Galainbos 
expiessed the feeling that the pitch expel lence in man lesults 
fiom a combination of an inborn ability to analyze the dif¬ 
feience between tonal frequency and the acquiied skill in doing 
so It is a function for which a neuiological basis is piovided, 
but each individual may use and cultivate it oi not as he wil 

Although attempts at localization of the function of phch 
perception have yielded much mfoimation, many aspects o 
this question remain unansweied Steinbeig=“, and Bekesy 
and Rosenblith- felt that a shaiply localized region of the 
basilai membiane was specifically excited by each fiequency 
Tasaki== on the basis of mfoimation gained fiom stimulating 
single auditoiy neive fibeis in a guinea pig, has piovided 
data legardmg the lesponse of the auditoiy neive fibeis 
Some lespond only to low tones, some to low and middle lange 
tones, and otheis to tones of all fiequencies When the high 
fiequency limit of a fibei is icached, the sensitivity of the 
fibei diops abiuptly and piovides a chaiacteiistic cutoff 
foi the specific fibei Tasaki^--"' leasoned that this cutoff 
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point was pel haps analogous to the cutoff in mechanical mo¬ 
tion of the basilai membiane leported by Bekesy* aftei ob- 
sei\ation of cochlear models This data would tend to support 
the contention that low frequencies aioiise activity over most 
of the basilar membiane and its related neive endings, while 
piogiessnely higher frequencies produce involvement of pro¬ 
gressively smaller areas Micioelectiode studies at the level 
of the cochleai nucleus by Galambos, Rose and Hughes' ha\ e 
shown that a place on the basilar membiane is diiectlv related 
to a place in the cochlear nucleus Davis^ stated that each 
second-order neuron is “tuned” to a particular frequency 
Less acoustic eneigj’ is required at this frequency than at any 
other to set up impulses With increasing intensity this 
“tuning” becomes less sharp, and the neuron responds to an 
increasingly broader band of frequencies Studies at cortical 
levels have been mainly by extirpation Evai'ts'’ reported 
that the remoial of auditory cortex in monkeys producing 
degeneration of over 90 per cent of the medial geniculates 
failed to abolish pitch perception Similar studies by Giiden® 
on the dog, and by Diamond and Neff'’ on the cat have been 
reported These studies would suggest that tone discrimina¬ 
tion IS still possible when the cortical termination of the 
auditory pathway is severely damaged 

EXPERIMENTAL DESIGN 

Tins study was undertaken in an attempt to determine on 
the basis of clinical testing whether or not in children a sig¬ 
nificant relationship exists between impaired pitch discrimina¬ 
tion and defective speech development 

Siihjects 

Children betv’een the ages of nine and 14 years were se¬ 
lected Although younger children would have been desirable 
from the standpoint of an increased incidence of impaired 
speech de^elopment, they were excluded because an exploia- 
toiv study revealed marked difficulty in then accurate com¬ 
prehension and pei-foimance of the experimental procedures 
Only children who showed at least normal intelligence levels 
as determined by one of the follorrung tests Stanfoid-Binet, 
Form L or M, WISC, the Columbia Mental Matuiitj' Scale, 
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and the International Leiter Scale weie used Multiple tests 

ho rf haid-of-heanng childien would not 

ized by a puie veibal test The subjects weie then 
^ o t^iee categories I childien with noimalheaiing 
511 f speech, £ children with noimal heaiing and 

^ JOB defects seveie enough to lequiie speech tlieiapy, 

development impaiied hearing and impaiied speech 

Equipment 

An Audivox audiometei, Model 7B, was used foi puie tone 
resting A Panacoustic speech audiometei, Model SA-101, 
was use oi speech testing A General Eadio beat fieqiiencv 
n^^^i Model 1304-A, was used to delivei the test tones foi 
1 Cl isciimination This oscillatoi allowed changes in fie 
ency 0 e made in one cycle inciements A Giason Stadlei 
tenuatoi, Model 350, was used m order that the fiequencies 
e piesented at 50 db above thieshold The test fie- 
to the subject's eais thiough the 

PER 10 eai phones 
Matenals 

^ 1 scoldings using Spondee (W-1) and PB (W-22) 

is weie used foi speech audiometiy Basic articulation 
es s using pictuies, woids, and sentences foi piocuiing an 
icu a oiy eiroi piofile for each child weie used 

P? ocedui es 

, ^^diometiy, speech audiometiy, and basic aiticu- 

iation testing was then admmisteied to each child These 
test pi ocedui es weie earned out in older that each child might 
e placed in the piopei category Fienquency (pitch) dis¬ 
ci imination v^as then earned out m the following mannei 
me tillee speech fiequencies, 500, 1000, and 2000 cycles, weie 
used foi testing The subject was mstiucted in the techniques 
ot the testing, and vaiymg changes in fiequency weie demon- 
stiated to him A piactice peiiod was peimitted to insuie 
complete familiaiity ivith the test mateiials and pioceduies 
When the examinei was satisfied that the subject undeistood 
the test pi ocedui e, actual testing was begun With each of 
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the tlu-ee tones, 500, 1000, and 2000 cycles, as a refeience 
point at an intensity' 50 db above tlueshold, the just-noticeable 
diffeience in pitch, both ascending and descending, was then 
deteimined Five leadings were obtained foi each ^allle, and 
the average deteimined This pioceduie was earned out 
foi each eai individually. Oiiginally, the value was also de- 
tennined foi both eais together, howe\er, since analysis of 
initial data levealed no essential change foi this \alue, it 
was not obtained m latei testing, and is not included in this 
expel iment The tj'pical lesponse sheet is shoivn in Fig 1 


Name _ 

Age __ 

- — - 

— 

-- 

Date 

- 

-- 




RIGHT EAR. 




D 500 A 


D 1000 -A 


D 

2000 A 

1 _ 

9 

1 _ 

2 

1 

9 

1 

9 

1 

2 


1 . _ 

3 _ _ 


3 

3 _ 

3 


A 

O ^ 

* 

■a —, 

4_ 

4 

4 _ 

4 

— 

4 

5 _ _ 

5^ — 

5 

5^ 

5 


0 

Average 

—__ 


— ~ 



—-- 




LEFT EAR. 




D 50 

1 A 


D 1000 .A 


D 

2000 A 

1__ 

1- __ 

1 

_ 1 

1 


1__. . 

2 _ 

9 

9 

9 

9 


9 

3___ 

3 __ _ 

o 

O 

_ 3 

3^ 



4__ 

4 

4 

4 _ 

4 

— 

4 _ _ - 

Average _ 



_ _ 5 _ 

5 


5 


D—^Descending: 

A—^Ascending 

FIGLRE 1 


ANALYSIS AND DISCUSSION OF DATA 

This expel unent was designed to compaie the peiformance 
of noiraal, articulation defective, and impaired hearing chil- 
dien on frequency DL’s at 500, 1000, and 2000 cycles These 
frequencies were selected because of then contiibution to 
speech intelligibility In evaluating these performances, an- 
alvsis of variance (“F” values)"^ provided a good method foi 
indicating significant diffeiences between frequency, side 

, * F ^alue The F* \alue is a st'^tistic to determine the ^a^lance ratio 
between the performance of mdiMduals in a group and the performance of 
the group 



426 


BRADLEY PITCH DISCRIMINATION AND SPEECH 


and the International Leiter Scale weie used Multiple tests 
weie used so that the haid-of-heaiing childien would not 
be penalized by a puie veibal test The subjects weie then 
divided into thxee categoiies 1 childien ivith noinial healing 
and noimal speech, 2 children with noimal heaiing and 
aiticulation defects severe enough to lequiie speech theiapy, 
and S childien with impaiied healing and impaiied speech 
development 

Equipment 

An Audivox audiometei, Model 7B, was used foi puie tone 
testing A Panacoustic speech audiometei, Model SA-101, 
was used foi speech testing A Geneial Radio beat fiequencv 
oscillatoi, Model 1304-A, was used to delivei the test tones foi 
pitch disci imination This oscillatoi allowed changes m fi6 
quency to be made in one cycle inciements A Giason Stadlei 
attenuatoi, Model 350, was used in oidei that the fiequencies 
might be piesented at 50 db above thieshold The test fie¬ 
quencies weie deliveied to the subject’s eais thiough the 
PDR 10 eai phones 

Matemals 

The C I D lecoidings using Spondee (W-1) and PB (W-22) 
Avoids weie used foi speech audiometiy Basic articiilation 
tests using pictuies, woids, and sentences for piocuimg ni' 
aiticulatoiy eiioi piofile foi each child Aveie used 

P? ocedui es 

Puie tone audiometiy, speech audiometiy, and basic aiticu- 
lation testing was then administeied to each child These 
test pioceduies weie earned out in oidei that each child might 
be placed in the piopei category Fienqiiency (pitch) dis¬ 
ci imination Avas then earned out in the folloAving mannei 
The thiee speech fiequencies, 500, 1000, and 2000 cycles, Aveie 
used foi testing The subject Avas instiucted in the techniques 
of the testing, and vaiying changes in fiequency Aveie demon- 
stiated to him A piactice peiiod Avas peimitted to insuie 
complete familiaiity AAuth the test mateiials and pioceduies 
When the examinei Avas satisfied that the subject undeistood 
the test pioceduie, actual testing AA^as begun With each o 
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the thiee tones, 500, 1000, and 2000 cycles, as a lefeience 
point at an intensity 50 db above thieshold, the just-noticeable 
diffeience in pitch, both ascending and descending, was then 
deteimined Five leadings weie obtained foi each value, and 
the aveiage deteimined This piocediiie was earned out 
foi each eai individually Oiigmally, the value was also de- 
tei mined foi both eais togethei, liowevei, since analysis of 
initial data levealed no essential change foi this value, it 
lias not obtained in latei testing, and is not included in this 
expel inient The typical lesponse sheet is shown in Fig 1 


Name _ Date 

Age _ 


D oOO A 


RIGHT EIR 

D ICOO A 

D 

2000 \ 

i 1 

1 

1 

1 

1 

2 2 

2 

2 

2 

2 

3 3 

3 

3 

3 

3 

4 4 

4 

4 

4 

4 

5 5 

0 

5 

3 

5 

A^ erage 







LEFT EAR 



D son A 


D 1000 A 

D 

2000 \ 

1 1 

1 

1 

1 

1 

2 2 

2 

2 

2 

2 

3 8 

n 

O 

3 

n 

O 

3 

4 4 

4 

4 

4 

4 

0 5 

5 

*> 

5 

5 

A^ erage 


- 




D—Descending 
•V—Ascending 

FIGURE 1 


ANALYSIS AND DISCUSSION OF DATA 

This expel iment was designed to compaie the peifoimance 
of noimal, articulation defective, and impaiied heaiing chil- 
dien on fiequencj’- DL’s at 500, 1000, and 2000 cj’^cles These 
fiequencies weie selected because of then contiibution to 
speech intelligibility In evaluating these peifoimances, an¬ 
alysis of vaiiance (“F” values)' piovided a good method foi 
indicating significant diffeiences between fiequency, side 

* F ^al\le The F %alue is a statistic to determine the \ariance ratio 
between the performance of induiduals in a group and the performance of 
the group 
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TABLE I 


Ra'\\ Scoies for Eleven Noimal Subjects on DL, Both Ascending and Descendin' 
_foi Frequenc\ at 500, 1,000, and 2,000 Cycles foi Right and Lett Ears 


Subject 

500 

Ascending 
R L 

Cj cles 

Descending 
R L 

1,000 
Ascending 
R L 

Cycles 

Descending 
R L 

2 POO Cjclf' 
Ascending Pe'ctrflir 

R L K 1 

(1) 

BS 

3 

3 

3 

4 

5 

5 

5 

6 

7 

8 

8 

5 

(2) 

AM 

4 

7 

4 

7 

7 

7 

4 

6 

5 

8 

S 

1 

(3) 

RC 

5 

6 

7 

7 

5 

5 

4 

7 

7 

6 

5 

0 

(4) 

JB 

G 

6 

6 

10 

7 

8 

4 

9 

9 

10 

Q 


(5) 

NC 

8 

7 

6 

7 

7 

8 

S 

7 

5 

7 

4 


(6) 

PS 

7 

8 

7 

8 

7 

8 

7 

7 

9 

9 

9 


(7) 

DS 

7 

7 

10 

10 

8 

8 

11 

12 

8 

8 

10 

$ 

(8) 

DH 

8 

7 

7 

8 

9 

8 

7 

6 

10 

9 

s 


(9) 

PR 

6 

8 

8 

8 

8 


9 

8 

10 

10 

12 

1'^ 

(10) 

D S 

5 

6 

5 

7 

8 

8 

8 

8 

11 

11 

11 


(11) 

WS 

8 

9 

9 

10 

10 

9 

10 

9 

12 

12 

13 

1*^ 


E = Rig-ht Ear L = Left Bar 


TABLE II 


Rai\ Scoies 
Descending, 


for Eleven Defeetife Articulation Subjects on DL, Both i-jk 

for Fi equency at 500, 1,000, and 2,000 Cycles for Right and bg jfl— 


c u . . Cjcles 1 000 Cicles ^'J"™ 

Subject Ascending Descending* Ascending Descending Ascending 

____R L EL R L R L R 


1 000 Cicles 




(1) 

GD 

15 

19 

24 

29 

48 

39 

136 

148 

100 

104 

(2) 

CT 

10 

17 

16 

38 

17 

17 

19 

18 

42 

36 

(3) 

PL 

12 

13 

9 

8 

13 

13 

18 

14 

18 

19 

(4) 

DK 

15 

16 

25 

30 

18 

20 

28 

30 

36 

44 

(5) 

LR 

7 

9 

7 

7 

9 

15 

9 

14 

15 

15 

(6) 

DT 

13 

8 

18 

14 

14 

17 

18 

21 

55 

45 

(7) 

BD 

7 

17 

8 

S 

9 

10 

9 

9 

17 

13 

(8) 

JR 

8 

8 

9 

10 

8 

9 

10 

12 

10 

11 

(9) 

R J 

10 

9 

9 

8 

15 

14 

13 

12 

16 

17 

(10) 

CB 

12 

10 

12 

9 

12 

12 

11 

11 

14 

15 

(11) 

EP 

12 

15 

14 

15 

18 

19 

20 

21 

21 

22 



R = Right Ear L = Left Ear 


(left or light), and diiection (ascending oi descending) 
stiid 3 * also pel nutted the calculation of “t” values"' foi analj'sis 
of the data 

Tables I, II, and III piesent the latv scoies m fiequencies 
foi 11 noimal, 11 defective aiticulation, and 11 impaiied heal¬ 
ing subjects on DL foi frequency at 500, 1000, and 2000 
cvcles Tables I"V, V, and VI indicate the mean and the 
vaiiance values foi 11 noimal, 11 defective articulation, and 
11 impaiied healing subjects on DL foi fiequency at 500, 

“'t \alue The t taltje is a statistic vhich indicates whether or 
differences between the menns of groups are significant 
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1000, and 2000 cycles Examination of the Tables leveals 
that peifoimance foi the noimals shows the least \aiiation 
among the subjects The Tables also leveal the gieatest 
vaiiation foi the impaiied healing subjects with a model ate 
^allablllty foi the defectne articulation subjects At 1000 
and 2000 cycles both the defectue articulation and the im- 
paued healing subjects piesent a nidei ^allatlon with the 
gieatei vaiiation occiiiiing at 2000 cj'cles Fuithei inspection 
of these Tables exhibits an inciease in the mean DL’s fiom 
low to high fiequency 


TABLE III 


Raiv Scores for Eleven Impaired Hearing Subjects on DL Both Ascending and 
Descending foi Fiequenc' at 500 1000, and 2 000 C%cles foi 

Right and Left Ears__ 


Subject 

500 

Ascending 
R L 

C'cles 

Descending 
R L 

1 000 
Ascending 
R L 

C' cles 

Descending 
R L 

2 000 
A'cending 
R L 

C'cles 
Descending 
R L 

(1) ma 

lOS 

116 

106 

114 

lOS 

IIS 

no 

114 

212 

242 

210 

222 

(2) ED 

54 

54 

oS 

58 

lOS 

106 

no 

no 

144 

136 

ISO 

120 

(3) BP 

„_152 

104 

114 

104 

152 

ns 

150 

lie 

49S 

484 

500 

456 

(4) SS 

112 

116 

112 

114 

124 

122 

124 

120 

244 

232 

236 

232 

(5) RL 

59 

74 

69 

66 

106 

114 

106 

116 

236 

212 

240 

20S 

(6) RD 

60 

4S 

oS 

46 

7S 

66 

84 

6S 

no 

ho 

lOS 

112 

(7) CB 

S4 

36 

84 

36 

102 

4S 

114 

4S 

1S4 

52 

1S4 

52 

(8) BR 

49 

46 

47 

44 

44 

4S 

43 

44 

50 

60 

4S 

54 

19) DR 

52 

01 

52 

oS 

110 

102 

lOS 

96 

no 

lOG 

112 

lOS 

(10) SB 

52 

52 

43 

54 

126 

120 

122 

12? 

254 

250 

252 

250 

(ii) J b 

2S 

22 

17 

20 

20 

34 

22 

30 

134 

141 

200 

300 


R - Eight Ear L = Left Ear 


Tables VII, VIII, and IX piesent the analysis of vaiiance 
with lespect to fiequency, side and diiection foi the noimal, 
aiticulation defective, and impaiied heaimg subjects Table 
VII leveals an “F” value of 12 64 foi perfoimance on fie- 
quency DL’s in the noimal subjects This lei eals a significant 
diffeience between the peiformance at the diffeient fie- 
quencies since the “F” value at the 1 pei cent level of con- 
fidence is 4 78 A value of 12 64 is significant beyond the 
1 pel cent level and consequently, pei*mits the i ejection of 
the null hypothesis"' Examination of the Table leveals also 
that the diffeiences betiveen the means with lespect to side 

h^Tiothesis The null h>pothesis states that differences in per- 
among: individuals or groups mav be due to chance and con- 
sequentn are not real or significant differences 



Mean and Vaiiance Values foi Eleven Normal Subjects on DL, Both Ascending: and Descending, for Frequency at 

500, 1,000, and 2,000 Cycles for Right and Left Ears 

500 Cycles 1 000 Cycles 2 000 Cycles 

Ascending Descending Ascending Descending Ascending Descending 
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TABLE 


AnaUsjs of Variance for Eleven Normal Subjects for Frequenc\, Side, 
and Diiection on DL at 500, 1,000, and 2,000 C\cles for 

Right and Left Ears _ 


Source 

ss 

df 

MS 

F 

P^eqnenc^ _ 

9S11 

2 

49 05 

12 64» 

Side 

10 94 

1 

10 94 

2 S2 

Direction „ 

- „ 436 

1 

4 36 

112 

P X S _ — 

2 3S 

2 

119 

31 

F X D 

. . 3 32 

n 

1 66 

43 

S X D 

_ . 14S 

1 

14S 

SS 

F X S X D „ 

_ 111 

2 

00 

14 

Within 

465 64 

120 

3SS 


Total 

„ 5ST 33 

131 




* 

01 

05 

F,j. 

1 7S 

07 

Ft t 

6 S4 

3 92 


TABLE Vni 


Analvsis of Variance foi Eleven Defectne Aiticulation Subjects for 
Prequeno, Side, and Direction on DL at 500 1,000, and 
_2,000 C\cles for Right and Left Ears 


Source 

SS 

df 

MS 

F 

Frequency 

17 635 56 

2 

8 S17 78 

8 98' 

Side _ 

56 03 

1 

56 OS 


Direction 

4,103 76 

1 

4 103 76 

4 IS 

F X S „ 

9 3S 

2 

4 69 


F X D 

1,567 74 

2 

783 87 


S X D 

14 67 

i 

14 67 


P X S X D 

4 11 

2 

2 05 


V ithin 

117,861 64 

120 

982 IS 


Total 

.141252 88 

131 





• 

01 

05 

F._- 

4 7S 


Fi13 1 

6 S4 

S 92 


and diiection weie not si^ificant Only on frequency was 
the DL peifoimance statistically significant 

Table VIII i eveals an "F” value of 8 98 foi the defective 
articulation subjects on fiequencj’’ peifoimance Since the 
value of 4 78 is significant at the 1 per cent level, the obtained 
“F” value foi fiequency is significant beyond the 1 pei cent 
level and also peimits the lejection of the null hypothesis 
Examination of the Table also reveals an “F” value of 4 18 foi 
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direction Since an “F” value of 3 92 is significant at the 5 
pel cent level, the obtained “F” value of 4 18 is statisticallj 
significant between the 1 pei cent and 5 pel cent levels of 
confidence These two “F” values indicate significant dif 
feiences of peifoimance for both fiequency and diiection 
This finding of a statistically significant diffeience on dnec- 
tion leflects mferioi peifoimance on this task when compaied 
with the noimals This infeiiority may be a contiibuting 
factoi to defective aiticulation since cues lequiimg piecise 
discrimination foi phonetic analysis may be lacking Exami- 


TABLE IX 

Analjsis of Vaiiance foi Eleven Impaiied Hearing Subjects foi Prequenci, 
Side, and Diiection on DL at 500, 1,000, and 2,000 Cjcies 
foi Right and Left Ears 

MS 


Source 

SS 

df 

Fiequency 

386,820 42 

2 

Side 

2,539 70 

1 

Direction 

42 61 

1 

F X S 

180 55 

2 

F X D 

443 68 

2 

S X D 

24 62 

1 

F X S X D 

73 04 

2 

Within 

671,377 09 

120 

Total 

1,061,501 72 

131 



193,410 21 
2,539 70 
42 61 
90 27 
221 84 
24 62 
36 52 
5,594 81 



nation of the Table also leveals no significant diffeience m 
perfoimance for side 

Table IX piesents the “F” values for fiequency, side, 
diiection foi the impaired hearing subjects The obtaine 
“F” value foi frequency of 34 57 is significant beyond the 
pel cent level of confidence Inspection of Tables VII, ^ 
and IX leveals that the impaiied heaiing subjects have 
gieatest diffeiences on DL’s for fiequency Examination o 
Tables IV, V, and VI leveals that the defective heaiing su 
jects also exliibit the gieatest difficulty in fiequency 

elimination The mean values at 2000 cycles foi 
and descending peifoimance lange fiom 184 09 to 20 
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cycles When compaied with the noimals whose peifoimance 
langed fiom 8 45 to 9 18 cycles, the diffeiences aie nioie than 
20 times as gieat This inability to disci iminate within nai- 
lowei langes indicates that then disciimination bands aie 
wide, which would piovide a somce foi eiiov The diffeience 
in the peifoimance of the defective aiticulation gioup while 
not so laige as the impaiied heaiing gionp is laigei than the 
noimal gioup This phenomenon is leflected in the language 
development of the two gioups In addition to letaided 
speech development the child with impaiied heaimg often 
also has a letaided language development, while the child 
With aiticulatoiy defects piesents a letaided speech develop¬ 
ment but not a letaided language development This point 
would tend to validate fiiithei the aiticulatoiy eiioi pi of lies 
obtained on the childien in these two gioups The defective 
healing childien consistently showed moie eiiois than the 
defective aiticulation childien, and the eiiois which they 
showed weie moie gioss, that is, eiiois of distoition and 
substitution 

Table X piesents the mean diffeiences, degiees of fieedom, 
and “t" values for DL foi fiequency at 500, 1000, and 2000 
cycles foi noimal and defective aiticulation subjects The 
“t” values with the exception of the peifoimance on the de¬ 
scending at 1000 cycles aie statistically significant This 
indicates that the peifoimances of the defective aiticulation 
subjects on eveiy aspect except descending at 1000 cycles aie 
infeiioi These findings aie consistent with the pievious 
analysis 

Table XI piesents the mean diffeinces, degiees of fieedom, 
and “t” values foi DL foi fiequency at 500, 1000, and 2000 
cycles for noimal and defective heaiing subjects The “t” 
values for very lelationship aie statistically significant at 
below the 1 pei cent level of confidence These values un¬ 
equivocally indicate the inferioiity of the defective heaiing 
gioup on fiequency DL when compaied with the normal 
gioup These findings support the previous analysis and in¬ 
dicate that the defective heaiing subjects lequne a veiy large 
fiequency discriminant before they can make just-noticeable 
difference judgments 
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Table XII piesents the mean diffeiences, degiees of fiee- 
dom, and “t” values for DL foi fiequency at 500, 1000, and 
2000 cycles foi defective aiticulation and impaiied healing 
subjects The “t” values foi eveiy lelationship aie statis¬ 
tically significant at below the 1 pei cent level of confidence 
The values reveal that the impaiied healing subjects aie 
unequivocallj' infeiior to the defective aiticulation subjects in 
DL’s for fiequency, thus, analysis of the data shows that 
while the defective articulation gioiip is infeiioi in pei- 
formance to the noimal gioup, it is supeiioi to the impaiied 
healing gioup The impaiied heaiing gioup peifoimance is 
markedlj’ infeiioi to both of the other groups 

The findings thioughout the study aie consistent, and after 
veiification by statistical analysis, suppoit the hypothesis 
that pitch disci imination is a factoi contributing to the de¬ 
velopment of speech and language foi heaiing impaiied chil- 
dien, moreover, the study suggests that pitch discrimination 
may be a contiibutory factor in the development of speech 
foi children with articulation defects 

Since it has been suggested eaihei in this discussion that 
the functions of pitch perception and pitch discrimination 
aie at least partially learned functions, it would seem possible 
that further study in this area might be indicated regarding 
the possible relationship to the therapy of articulation defects 
It may be possible that new psychological techniques of learn¬ 
ing can be developed for improving pitch perception and 
discrimination, and in this way further help witli the problem 
of defective articulation 


SUMMARY AND CONCLUSIONS 

On the basis of clinical testing of DL for fiequency of 
three groups of children—children with normal hearing and 
normal speech, children ivith normal hearing and articulation 
defects seveie enough to requiie speech therapy, and children 
with impaired hearing and impaired speech development—^the 
following conclusions were reached 

1 The normal subjects weie most consistent in their per¬ 
formance at all frequencies, while the impaired hearing 
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subjects weie the least consistent The defective aiticulation 
subjects weie between the othei two gioups 

2 All thiee gioups exhibited a piogiessive inciease m the 
mean DL foi fiequency fiom low to high fiequencj" 

3 Statistical analysis levealed the figuies obtained foi 
perfoimance on fiequency DL’s in all thiee gioups weie sta 
tistically significant In addition, the figiiie obtained foi 
diiection (ascending and descending) foi the defective aiticu- 
lation gioup was also significant A possible clinical applica¬ 
tion of this obseivation was discussed 

U On the basis of both law scoies and statistical analysis 
of the lesults obtained, the peifoimances of the defectne 
aiticulation subjects on DL foi fiequency weie found to be 
infeiioi to the noimal gioup in almost eveiy lespect 

5 On the basis of both law scoies and statistical analysis 
of the lesults obtained, the peifoimances of the defective heal¬ 
ing subjects on DL foi fiequency weie found to be maihedlv 
infei 101 to both of the othei gioups m eveiy aspect 

The findings suppoit the hypothesis that pitch disci intima¬ 
tion IS a conti ibuting factor in the development of speech an 
language foi heaiing impaiied childien The findings also 
suggest that pitch disci imination may be a contiibutoij'^ factoi 
in the development of speech foi childien with aiticulatoi\ 
defects Vaiious clinical aspects of these conclusions weie 
discussed The possibility of fuithei study m the diiection 
of impioving pitch peiception and pitch disci imination as an 
aid in impioving speech development was suggested 
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fibrous dysplasia of the trachea 
and larynx 

Report of a Case 

Chas F Engelking, M D , 

San Angelo, Tex 


dGseiihori^+ trachea and laiynx has not been 

ized ]Mr r. ° extent in medical Iiteiatuie It is chaiactei- 
sidPTfiti tissue pioliferation but can haidlybecon- 

ahihhri-n iieoplasm Because of its gi owth, it has the 

like Q f 7 7 t obstruction, and for this leason behaves much 

fJammafi ^ The possibility that it was preceded by in- 

considei always be kept in mind Occasionally, it is 

teim “r? 7 rc ^”^^^^^^toiy hyperplasia, but I piefei the 

01 abnni Piefix signifies disoideied giowth 

m uflTnftTi -p^ ^ development sometimes lesulting in difficult 
01 painful function of the oigan involved 

CASE HISTORY 

plaint was shOT^tness^oflfrpnth housewife Her chief com 

past 18 months Shp was increasing in severity foi the 

Tuberculosis Sanatorium consultation bj the State 

of breath which was becomfn t>®'=ause of her shortness 

The patient had been nr-^r more pronounced, especiallj upon evertion 
spond to treatment ‘^•^Snosed as asthma, but failed to re 

revealed the presenro stated that further studies in her home town 
transferred to the tuberniins.P®*^*^”^®/ bacilli, and she was consequent!! 
at the sanatorium sanatorium for treatment, but the studies 

the sputum, and the radiofnt^®^f*’'V$ 7 ® Presence of tubercular bacilli in 
chest An attempt wa <3 studies of the chest revealed a normal 

tonum by one of the chp^f bronchoscope the patient at the sana 

cords but could not descen/hofPassed the scope between the 
cyanotic and nearly died hofp^t^ point as the patient became very 

respiration and oxygen could be revived bj means of artificial 

01 laryngitis,^ nor did° evw severe throat infections, diphtheria, 

infections There was no history InmrTm \he 

PHYSICAL examination 

_T^ar, nose and throat evamination was normal and non contributor! 

gological, Khlnololfcal^anl Otologlcal^qo Section of tlie American 

Editor’s Note This manuscriMfeTciv ° ? f d 

accepted for publication Jan 2S 1953 ^*’^°'^ *** Larjngoscope Office and 
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normal ThP lar^v h “eck. and X-raj of tke sinuses ^%as 

pyrS^m smules^rv^tliin larjmgoscopy revealed a noimal epiglottis, 

which ^ ’ ^ normal true and false ^ocal cords 

the glottic clfinh pniim ^ respiration and phonation Through 

tocili tvoe of LTp encircling tj-pe of granuloma or cica- 

SachLi rine ih V ^®^el of the cricoid or first 

temperature ^ aperture of about 3 or 4 mm Oral 

mm^ afd heart noimll ' ® S4/minute. blood pressure 130/80 
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LABORATORY STUDIES 

Xiay studies of the neck, as lepoited by the ladiological department 
as shovMi on Fig 1 "soft tissue studies of the ceivical area, shoi\ a 
sjnimetiical constiiction of the tiachea at the level of the junction be 
tween the ciicoid and the fust tracheal ring In ielation to the cenical 
spine, the constiiction point on the lateial view measuies appioxiraateh 
4 nun The constiiction is lathei shaiply localized, and the tracliei 
appeals to be of essentially noimal diametei appioxiniateh 1 to 2 cm 
distal to the aiea of nan owing" Inipiession Tiacheal constiiction at 
level of ciicoid and fust tiacheal iing 

Blood studies weie noimal and the seiology and iiiinalysis negatno 
Sedimentation late w’as 34 mm pei 60 minutes 

HOSPITAL COURSE 

On Maich 19, 1957, a ti acheoplasty was done extending the incision 
fiom the thMoid notch to the steinal notch down to the tiachea an 
laiyngeal box A tiacheotomy tube w'as placed into the tiachea throng 
the sixth tiacheal niig The fifth tiacheal ring was saved while nc 
tiacheal incision extended fiom the fouith tracheal img thioiigh ine 
ciicoid as well as the thjioid caitilage A sharp submucous elevator was 
used to dissect the haid fibrous tissue from the anteiioi, lateial, as w 
as the posteiioi surfaces of the fust tiacheal iing, cricoid, 
cartilage A skin giaft W’as wrapped and sutuied around a No 20 
intiatiacheal tube to cover the denuded suiface The intiatiaclieai i 
was anchored to the tiacheotomy tube below, w’hile the upper 
tended to just below' the tiue vocal coids Two weeks latei the ancnoi 
w'lie from the intiatiacheal tube to the tiacheotomv tube ‘lut am 
the intiatiacheal tube removed from the glottic chink, using 
alligatoi forceps and a laijngoscope The skin graft had taken 
the tiacheal wall and remained well in place The oveilap of skin gim 
beyond the denuded aiea of the tiachea sloughed off and was coiignea m 
bv the patient The patient w'as dischaiged from the hospital Apm 
1957, 01 IS days postopeiative, tolerating a geneial diet better than “ 
the opeiation, and talking faiih well in spite of the laivngeal etienw 
that persisted 


PATHOLOGICAL EXAMINATION 

The surgical specimen was studied by Di Llovd R Heishbeigei’ an® 
lepoited, “The gross specimen is made up of tissue labeled as mnen 
in type It is present in II pieces The hugest of these pieces is , 
mm and the lemainder of the pieces aie smallei in size The smaii^ 
of the pieces is about 4 mm in its gieatest diameter The tissue na 
dense fibrous chaiactei that almost resembles caitilage Mucosa caniw 
be identified grosslv The weight of this tissue is 2 grams 

“The microscopic sections (see Pig 2) show tissue coveied with 
squamous mucosa on one edge The mucosa is made up of cells toui o 
five layers in thickness and these cells are completelv iinifoim an 
orderly Occasionally one can see a transition to lespiratorj DP® 
columnar epithelium Below the mucosa, broad zones of dense 
connectiye tissue aie encountered Edema is found immediately 
mucosa, and then the deepei tissue is moie dense in its cliaractei Bio 
vessels (see Pig 3) aie modeiatelv numerous and lymphocytes " 
filtiated around these blood vessels The cells (see Fig 4) of Die co 
nective tissue aie spindle in tvpe and have lemained completely 
and orderly Hvalinization of the connective tissue has occurici 
some areas 

"Special connective tissue stains showed these fibers to be of fibrous 



ENGELKING DYSPLASIA OP TRACHEA 


441 



origin The tissue shows onU this fibrous leaction and there is no 
evidence of a specific tiTie of infection oi malignant change 

“Diagnosis Trachea showing a great amount of fihrosis all benign 
nameli, fibrous d\ splasia ” 

OUTPATIENT FOLLOW UP AND DISCUSSION 
The tracheotom^ tube was removed April 29 1957 Observation a month 
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ing am recuirence, such as was hue in his cases repoited at the Sixth 
International Congress of Otola^^^lgolog^ in 1957 

The pahent w as continued on hvdrocoi tone, 25 nigm bid, until 
September 5, 1957, when the drug was discontinued because the aperture 
of the lar^^lx and trachea was much largei, and the patient had no 
wheezing or shortness of breath 

In a leiy compiehensive lepoit in 1932, Jackson and Jack- 
son^ discussed benign tumois of tlie tiachea and bionchi in 
gieat detail and named a laige niimbei of such tumois found 
m then case lecoids, but no mention is made of any case 



FiS i 


such as lepoited today Jackson and Jackson state “a gioivth 
that causes death is not benign in the sti ictest meaning of the 
woid, and an mflammatoiY hjiieiplasia shaped like a tumoi 
IS not, histologically, a neoplasm, but is the clinician’s primaiy 
concern in tumoi-like nonmalignant obstiuctions of the tiache- 
obionchialtiee ” 

It is fairly certain that if the constiicting nonmalignant 
band in the trachea of my patient had not been removed, death 
fiom obstiuction would have been inevitable, had the band 
continued to grow oi if she had developed an acute episode of 
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laiyngeal tiacheitis unless an emeigency tiacheotomv had 
been perfoimed 

The patient was last seen on Maich 19, 1958, when she le 
poited no choking oi wheezing and bieathmg was noinial 
Examination at that time levealed the apeituie in the sub 
glottic and tiachea aiea within 80 pei cent of noimal oi com 
plete patency Theie was veiy slight ciusting on the left 
lateial wmll, while the lemaining area was veiy satisfacton 

SUMMARY 

Fibi ous dj'’splasis is i ai ely encoimtei ed in the head and nech, 
and a leview of medical literatuie fails to leveal any le ei 
ences to fibious dysplasia of the larynx and tiachea ^ 
oiiginal case lepoit of fibious dysplasia of the laiynx an 
tiachea has been presented with the ladiological and hiso 
logical findings 
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AMERICAN HEARING SOCIETY MOVES 

National headquarteis of the Ameiican Healing 
weie moved to 919 18th St, N W , Washington 6, D C 
agency occupies fust flooi space m an eight-stoiy 
which is being lemodeled and conveited fiom apaitments 
offices 



A METHOD OF REMOVING A NASAE 
HEMANGIOPERICYTOMA ^ 

W Burbank Woodson D , 

Temple, Tex 

The puipose of this papei is to piesent a tunioi that is of 
mfieciueiit occiuience to coiifiim methods of tieatraent lecom- 
niended elsewheie and paiticulailv to desciibe a method of 
mti-anasal excision 

In a lecent aiiiicle by Paikei' and associates, it was sho\^m 
that heniangiopeiicjToma may leciii aftei 26 yeais The case 
cited lecuiied following suigical lenioial in 1931 \nthout 
subsequent X-iav theiapy which is now used In the case 
lepoit which follows X-iav theiapv was administeied because 
of the obvious angiomatous tvpe of the tumor This follows 
Di Iv H Kent’s- lecommendation foi Roentgen theiapv foi 
this compaiativelv laie tumoi. It is belie\ed that this will 
gieatlv lessen the chances of lecuiience. 

In 1949 Stout^ summaiized the data of 25 cases of this 
lesion collected up to that tune Pedo\vitz^ and associates 
collected 144 cases between 1942 and 1954 These tumoi-s 
aie coranionlv found in the soft tissues of the bodv and may 
aiise fiom almost anv site wheie capillary vessels aie piesent 
jMcCoimack and Galhvan’ lenewed 14 cases in which heman- 
giopeiic\i;onia was encounteied at the Cleveland Clinic be¬ 
tween 1935 and 1954 They found that the piedominant com¬ 
plaint was that of an enlaigmg mass whicli might occui 
anj*wheie in the bodv Although theie have been sexeial 
leports of tins tumoi’s occuiiing in the oibit,'' ‘ it has not been 
possible to find a leport of its piesence in the lumen of the 
nose In a lepoit bv Havens and Lockhart' theie was no 
specific mention of hemangiopeiicrtoma occui iing in the 
nose These authois stated that the chief treatment was in 
interstitial iiiadiation 

•Fead **t tbe Meeting: of tte Souibern Section oi the American LarMi- 
&olo5rical Rhinologncal and Otologrical Societ% Atlanta Ga Jan 2S 1*^5^ 
Editors Xote This manuscript received m The L.ar^nsroscope Oftice and 
accepted for publication Jan 195® 
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The pathology of this tumoi is chaiacteiized by the fact that 
the cells aie in clusteis outside of the lumen of the blood 
vessels This is best shown with the leticulum stain The 
hemangio-endothelioma and the hemangiopeiicjitoma can be 
diffeientiated by this micioscopic diffeience Heie you niaj 
see a high and low power slide with leticulum stain in coloi 
The following detailed pathological lepoit was leceived flora 
Di May Owen and Di 0 J Wollenman, Ji Because of its 
inteiest and compaiative laiity they sent then slide to the 
Aimed Foices Institute of Pathology, wheie then diaposis 
was conflimed Dis Owen and Wollenman’s lepoit 

Gt OSS Findings The specimen submitted, stated to be le 
moved fiom the left side of the nose, consists of a mass of 
tissue that measuied 2 5x1 7x1 3 cm Thiee surfaces aie 
covered by biownish blue, mucous membiane in which a fc" 
hemonhages can be seen On sectioning thiough this speci 
men, it is found to be composed of giayish white, fnm an 
myxomatous, edematous tissue in which also scattered henioi- 
ihages aie evident This specimen is non-fliable 

Miciosections of the tissue removed from the left side of the 
nose, reveal a very unusual tumor which is chaiacteiizec ) 
numerous vascular patterns with rather prominent endothe la 
cells, beyond which there is seen a uniform but highly 
type of tumor containing an occasional mitotic figure ® 
cells tend to be uniform in size, having an oval nucleus wi ^ 
finely dispersed chromatin and an indistinct cytoplasm ' 
the reticulum stain, the vascular pattern is seen, and these 
cells appear to be outside the basement membiane, that is, o 
be pericytes They are seen nr small clusters in this area an 
in spite of the occasional mitotic figure the nuclear arrange¬ 
ment IS uniform There is a varying degree of collagen seen 
best between the vascular tumor and the mucosal surface 
There is no demarcating capsule to the tumor, and his o- 
logically it IS seen in the line of resection both at the base an 
laterally We have studied this tumor extensively and fee 
that it should be classified as a hemangiopericytoma We aie 
somewhat disturbed by the prominence of endothelial budding 
seen, but we cannot identify the malignancy With the specia 
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stam we feel that the tumoi cells aie actually uot endothelial 
but, as stated, peiic}i;es 

These tumoi s aie lathei laie and usually behave as benign 
tumoi s foi many yeais Theie are lepoited cases of malig¬ 
nant metastasizing hemangiopeiici’tomas and histologically 
it IS difficult, in many instances, to diffei entiate those that 
would behave m a benign mannei fi om those that metastasize 
If not completelj’’ lemoved, of couise, they lecui, and theie aie 
lepoited cases in which lecuiience over a peiiod of yeais 
eventually teiminated in distant metastasis The laigest col¬ 
lected senes was lepoited by Di Ai*thur Puidy Stout in 
Cancel, Vol 2, pages 1027-1054, 1949 

Pathological Findings Hemangiopericj’toma, Nasal 

The lepoit of the Aimed Foices Institute of Pathology sent 
to Dis Owen and Wollenman follows 

“Slembeis of the staff have studied the slides which you 
submitted in the case of Mis J AK., but aie unable to agiee 
on the best classification foi this lesion The majoiity agiee 
with you that this is a vascular tumor and suggest eithei 
hemangio-endothelioma or hemangiopeiicjdoma The small 
lound cells which sometimes spindle out resemble glomus cells, 
but sometimes thej’- appeal to line vascular spaces or have a 
peiithelial-like aiiangement The organoid pattern, however, 
which one would expect to see in a glomus tumoi is not a 
featuie of this lesion, so that one would be foiced to agree 
that it is either a hemangiopericji:oma as you suggest, or a 
hemangio-endothehoma ” 


CASE REPORT 

Mrs J A K presented a complaint of bleeding from the nose on Jan 7, 
1955 On inspection of the naso pharynx, a large, light gray tumor could 
be observed at the level of the base of the uvula The tumor could also 
be seen in the left middle meatus of the nose, coming from the area of the 
natural ostium of the maxillarv sinus This tumor v as extremelv vascular 
and had the appearance of an angioma 

Method of Removal —Because of the tremendous size of the groivth and 
excessive bleeding it vras decided to precede removal ■with ligation of the 
external carotid This nas done to prevent a disastrous hemorrhage on 
severance of the pedicle On Jan 21 1955, under local anesthesia, a very 
large growth measuring 215x17x13 cm nas removed from the nose and 
naso pharj-nx bv pulling the soft palate forward and up, grasping the 
distal end of the growth with a tonsil tenaculum, and forcing a bent nasal 
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snaie to the base of the pedicle This iias done bj foicing the snare 
against the soft palate and pulling it foniaid ivith a tonsil hook intro 
diiced anteiioih thiough the inferioi meatus The pedicle was then 
seveied The bleeding was contioiled iMth tiombin packs 0\'cel packs 
Meie left in place at the site of lemoval of the pedicle Xiav tieatment 
Mas staited inimediatelj 3000 i iieie given on each side of the nose in 
the aiea Mheie the pedicle Mas seveied 

On Dec 31, 1958, Mis JAK was fiee of lecuiience 


CONCLUSION 

The lemoval of any angiomatous t 3 ’^pe of tumoi should be 
followed with X-iay theiapy to pi event lecuiience 

In this case the patient was foitunate m having a hemangio 
peiicytoma amenable to mtianasal excision 
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A PRACTICAL TECHNIQUE FOR INTRANASAL 
ETHMOIDECTOMY AND AN EVALUATION 
OF ITS USEFULNESS 't 

Francis L Weille, M D , 

Boston, Mass 


In my expeiience m teacliing lesidents at the Massachusetts 
Eye and Ear Infnmaiy the haidest suigical piocedme fiom 
a piactical instiuctional point of view is intianasal ethnioidec- 
tomj’' This opeiation has been called by Moshei' “the blindest 
and most dangeioiis in all surgeiy” It can be made not 
“blind” and lelatively not dangeioiis by a simplified but effec- 
ti\e technique, which will be desciibed subsequentlv Eveiy 
ihmologist should have the capacitj' to peifoim this opeiation 
at mil and do it with whatevei thoioughness is possible by 
the intianasal appioach 

Sometimes one sees a patient who asseits that his ethmoid 
has been exenterated intianasally, only to find upon inspec¬ 
tion of the field that almost all stiuctiiies aie intact, including 
the entile middle tuibinate One has the impiession that 
occasionally a ihmologist will cuiette a few middle meatal 
anteiioi ethmoid cells and call tins “intianasal ethmoidectomy” 
which, of a kind, it is, but a complete intranasal ethmoidec- 
tom 3 ^ means exenteiation of all cells of the lab 5 T.inth which 
can be leached without undue difficulty by the opeiatoi, 
that IS, dealing of the “ethmoid box” but not of its cellular 
pi elongations, as ovei the oibit Although J A Piatt= was 
able to do this without saciificmg the middle tuibinate, most 
opeiatois remove part oi all of this structure 

TECHNIQUE 

The adult patient is piepaied foi siiigeij'^ bj"- having a phai- 
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snare to the base of the pedicle This was done bj foicing the snaie 
against the soft palate and pulling it foiivaid with a tonsil hook intio 
duced anteiioili through the inferior meatus The pedicle i\as then 
seveied The bleeding was coiiti oiled iMth tionibm packs Oxjcel packs 
iieie left in place at the site of lemoval of the pedicle Xiay tieatraent 
IS as started immediately 3000 i x\eie given on each side of the nose m 
the aiea nlieie the pedicle ivas severed 

On Dec 31, 1958, Mis JAK was free of lecuiience 


CONCLUSION 

The lemoval of any angiomatous type of tumoi should be 
followed with X-iay theiapy to pi event lecuiience 

In this case the patient was foitunate in having a hemangio- 
peiicytoma amenable to intianasal excision 
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tape lying at about the level of the cymba of the concha of 
each ear, the ends engaging each othei at the occiput A 
cotton cap, previously placed on the head, avoids the adhesive’s 
sticking to the hair 

The nose is packed vith a Mosher stiip soaked in a 1/1,000 
aqueous adrenalin wi ung dry, with half the sti ip in each nasal 
cavity Packing of the nose is done gently but blindlj* with a 
hemostat If local anesthesia is employed, 2 pei cent cocaine 
with 1/10,000 adienalin is used on Dowling packs, one placed 
in the atiium of the nose doim towaid the \estibule and the 
second along the inferior tuibinate to the posteiioi tip of the 
middle tuibinate 

Theie are six types of mechanical pioblems which face the 
suigeon at the beginning of the opeiation 

1 A deviation of the septum towaid the side being opeiated 
on, 

2 Complete filling of the nasal cavity ivith polyps and ob¬ 
literation of landmaiks theieby, 

3 A straight septum or a deviation of the septum awa}’^ 
from the opeiative side ivith signs of infection oi a few polyps, 
but with good \nsualization of the middle tuibinate, 

■i Turgescence of nasal mucosa in cases of vasomotoi ihini- 
tis ev’en aftei shimkage, 

o A nariow anteiior and ivide posteiior ethmoid as defined 
by X-iay examination, 

3_A naiiow nose and naiioiv ethmoid ivith pool definition 
of the middle tuibinates 

^01 lection of the deviated septum towaid the side of the 
labyiinth to be exenteiated aids a gieat deal in the appioach 
to the ethmoid cells Less time is requiied usually to coriect 
such a septum than is wasted in accepting its mechanical an¬ 
noyance The septal lesection is not limited, and is earned 
about 1 to 1 5 cm highei than the inferioi boidei of the 
middle tuibinate This bolder is about 2 5 to 3 cm fiom the 
oiibiifoim plate m the aveiage nose 
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maseal enema the night before and 1 gm of chloial hydiate 
at bedtime Appropriate pie-operative medications one horn 
befoie opeiation are demeiol, 50 mg, and atropine sulfate, 
0 6 mg In patients having asthma, hay fever, hives oi ec¬ 
zema, or a family histoiy of these conditions, it is well to 
avoid opium deiivatives, aspiiin, and baibituiates by mouth 


I prefer general anesthesia, chiefly foi convenience, be¬ 
cause the opeiation is often combined with several other pio- 
cedui es Intratracheal gas-oxygen-ethei is the usual combina¬ 
tion of anesthetic agents, except when subepithelial diatheimy 
coagulation cauteiization of the inferior turbinates is neces¬ 
sary as a secondary pioceduie, in which case intravenous 
pentothal and mtiatracheal nitious oxide-oxygen aie used 
If only one ethmoid sinus is to be exenterated without other 
suigeiy, local anesthesia is satisfactory, using 2 per cent 
procaine with 1/50,000 adienalin, 1 to 2 cc to block the naso- 
cilliaiy nerve and the posterior ethmoidal nerve on the media 
superior wall of the orbit neai the anteiior and posterloi 
ethmoidal foramena, 1 cc of the same solution is injecte 
into the legion of the sphenopalatine ganglion through the 
pterygopalatine canal With general anesthesia, induction is 
made with the patient lying down —after which he is place 
in a sitting position with caie to watch the blood pressure 
levels when the change of position is made With local anes¬ 
thesia the patient is in a sitting position befoie starting t e 
surgeiy 


With unconscious patients, a postnasal pack is placed 
nasopharynx and secured externally with silk strings attache 
to it through the mouth About a yai d of utei me tape mois 
ened with normal saline is packed around the phaiyngeu 
part of the intratracheal tube The patient’s face, nasa 
vestibules and the nasal cavity just behind each vestibule is 
prepared with 1/1,000 aqueous zephiian Surgical cleanliness 
IS employed at all times, even though the operator will c 
working m a non-steiile field The puipose is not to comp 
cate the procedure by adding organisms not already piesen 
and to proceed as though the operator actually had a steii e 
field The middle of a sterile towel is draped over inch-wi e 
adhesive and strapped firmly across the upper lip with tie 
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Fig: 1 Gieene Punches 

with the sphenoid The cuiette is again swept downwaid to- 
waid the flooi of the nasal cavity This manenvei will peimit 
the small end of a Faiilknei cuiette (see Fig 2) to entei a 
laige posteiioi ethmoid cell The cutting edge of the iing of 
this instillment is kept in the frontal plane, with the flat pait 
of the ling always paiallel to the oibital plate of the fiontal 
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If the nasal landmaiks can be made out without paiticulai 
difficulty, middle turbinate is excised_by cutting obliquely 
acioss it with turbinate scissois, making ceitain that the cut 
goes as high as the inseition oi lamella This usually lequues 
closing the tuibinate scissois twice instead of once in two 
steps fiom befoie backwaid An oidinaiy nasal polyp snaie 
thieaded with tonsil wiie is then engaged ovei the fiee an- 
teiioi end of the middle turbinate as neai as possible to the 
lamella, theieby excising about the anterioi thud oi half of 
.this tuibinate A beak-shaped middle turbinate stump le- 
mains posteiioily and is left as a landmaik tempoiaiily 


The etlimoidal bulla which alway'^s contains one posteiioi 
cell and one oi two anteiior cells is then enteied with a 
Lempeit zeio oi double-zeio curette, which is swept down- 
Maid 


In attempting to enter the bulla caie must be taken not to 
confuse the medial supeiior loof of the antrum with the 
ethmoidal lateial mass, since this would cause unnecessaiy 
damage to the oibit and its contents If the bulla is no 
easily identified, a flat, thin, blunt-edged septal dissectoi can 
be used to palpate veiy gently the legion of the middle tui'- 
binate oveihang in the diiection of the olfactoiy slit withou 
touching the cribiifoim plate This in conjunction wit 
estimating the size of the ethmoid in anteio-posteiioi 
films will peimit a curette to be plunged blindly into the bul a 
by going backwaid and slightly upwaid, but staying we 
away fiom both the loof of the antium and the legion jus 
identified by palpation with a septal dissectoi as desciibe 
Once a small opening has been made into the ethmoidal bul a, 
the uppei blade of a Gieene punch (see Fig 1) is placed in¬ 
side the bulla cell with the lowei jaw lying infeiioi to t e 
cell, the tissue thei eby engaged is evulsed This ai ea is then 
enlaiged fuithei with one oi two bites of the same punci 
Any polypoid tissue within the cells is sti ipped away No a - 
tempt IS made at this point to entei any of the anterioi eti- 
moid cells not contained in the bulla 


With the same Lempeit curette a punctuie is made into the 
posteiioi supeiioi poition of the bulla cell in the diiection o 
the loweimost posteiioi ethmoid cells, making a common wa 
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bone The cuiette is pulled fiom behind foiwaid, keeping 
auay fiom the legion of the ciibiifoim plate and iiskiiig 
possible damage to the thin oibital wall, which laiely occuis 
The I'esulting mass of tissue, which is pulled do^mwaid and 
foiwaid into the nasal cavity, will open up the surgical field 
in such a mannei that the opeiatoi can see a small part of the 
oibital plate of the fiontal bone, and usually a common wall 
of another posteiioi ethmoid cell 

Since the opeiatoi is not ceitain as to the exact plane of this 
common vail in ielation to the choana, he will then excise 
with a polyp snaie, thieaded with tonsil wiie, all of the le- 
mainder of the middle tuibinate except a small posteiior 
stump This small stump is left so that sphenopalatine ves¬ 
sels enteung the nose through the foiamen can be easily 
clamped These vessels come in just supeiioi to the posteiioi 
tip attachment and he chiefly on the external side of the 
curved stump They aie clamped with a small, long, stiaight 
hemostat and laiely cause any seiious tiouble It is a cuiious 
fact, however, that in patients who have had alleig\* of one 
^arlety or anothei, baibituiate intiavenous anesthesia is 
sometimes associated with a nse in blood piessuie during the 
opeiation, which may cause extia bleeding fiom these and 
othei vessels Any poljTis which happen to inteifeie with 
good visualization of the posteiioi ethmoid alieady enteied 
are excised Foi this puipose I piefei a Gieene punch It 
IS now possible to visualize the postnasal pack at the choana 
This permits oiientation of the opeiatoi in ielation to anv 
remaining posteiior ethmoid cells lying anteiioi to the face 
of the sphenoid These cells are then excised with paiticular 
care to avoid the lateial posteiioi supeiioi lelationship with 
the sphenoid since that is the danger point foi possible dam¬ 
age to the optic neive In 171 skulls studied at the Haiwaid 
Medical School, posteiioi ethmoid cell dehiscences in neai- 
contiguity to the optic neive weie found in only two Theie 
aie usually only thiee oi foui posteiioi cells at most, and it is 
easy to dissect them because of their laige size The same 
method desciibed foi exenteiation of the bulla is utilized 

The operatoi is then piepaied to exenteiate the foiii le- 
maining gioups of anteiioi ethmoid cells' all at once, by plac- 
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indicated Other pioceduies can be easily combined with the 
foiegoing such as intranasal anti ostomy, the making of a 
window into the sphenoid thiough the common wall of this 
sinus with the posteiioi ethmoid, excision of an hypeitrophied 
posteiior tip of the inferioi tuibinate (“mulberry polyp”), 
and subepithelial diatheimy coagulation cauteiization of the 
infenor tuibmates 

It IS better not to pack the nasal cavities postopeiatively, 
except when submucous resection of the septum has been 
done simultaneously, oi unless theie appeals to be a seiious 
risk of hemoiihage, as judged by the degiee of bleeding 
during the surgery In either case sterile finger-cot packs 
(covering Mosher strips), lubricated with stenle vaseline, 
can be safely placed near the floor of each nasal cavity, lathei 
than verj' high They aie secuied with hea\T silk mattress 
sutures near the ends protruding from the vestibules, tied to 
each other, and the ends of the silk, cut long, are taped to 
the doreum of the nose 

The mouth packing is lemoved, together wnth the post-nasal 
pack, ivhile simultaneously aspiiating the phar^mx wnth suc¬ 
tion At this stage the patient should be sufficiently conscious 
to gag actively If the nose has been packed, mouth bieathing 
is assured by use of an aiirvay between the teeth, and close 
recovery-waid obseivation until the patient is conscious 

Nasal packs should never be placed in the nose in an un¬ 
conscious patient in whom there is no phaijmgeal packing, 
unless the operator takes precautions to prevent possible 
aspiration, such an accident has been known to happen with 
gieat speed 

Postoperatire orders include 

1 Watch for hemorrhage, 

2 Pulse and blood-pressure every 15 minutes for three 
hours, then frequently, 

3 Elevate the head moderatelj', 

-4 Ice cap to top of head, not to nose, 

5 Fluids and food by mouth as soon as tolerated, 



456 


WEILLB INTRANASAL ETHMOIDECTOMY 


mg the small img of the Faulknei cuiette against the oibital 
plate of the fiontal bone and sweeping it foiwaid Remember¬ 
ing that the insti ument will he above the horizontal plane of 
the ciibiifoim plate, he will keep the instiument diiected 
a^oay fiom this stiuctuie and caiiy it stiaight foiwaid and 
slightly towaid the orbital side of the field Since the in¬ 
strument has an inside diametei of 5 mm and the anteiior 
ethmoid cells occupy about this amount of space fiom side to 
side, the cells of the fiontal recess will be exenteiated at the 
end of the sweep foiward, while the downward sweep to the 
nasal cavity will he against the laciimal cells and pait of the 
aggei nasi cell It is then a simple mattei to turn away with 
a Gi eene punch the i emainmg anterioi cells, including those 
around the hiatus semilunaiis This will complete the removal 
of the major portion of the ethmoid cells, it is then possible 
to use the same septal dissector as desciibed above to palpate, 
with the utmost gentleness, the position of the ciibiifoini 
plate and to excise a portion of the middle turbinate ovei- 
hang, or to turn this stiuctuie on its lateial aspect This 
trimming is done in such a manner as to remove conchal bone 
and approximate mucosal edges to each other All tissue 
fragments and bone chips are removed as dissected by using 
both insti uments and spot suction with various sizes of Pilhng 
suction tubes In many cases the ostium of the frontal sinus 
will be seen, oi a malleable thin silvei probe will entei it 
easily The mucosal lining of the ostium should not be 
disturbed, but abnormal ethmoidal mucosa near it may be 
shipped away 

The super 101 and supieme turbinates are usually left m 
situ, but not invaiiably 

In an “easj'-” ethmoid the exenteration can be done in 20 to 
30 minutes, in a difficult case the time required may be 
larely an hour If polypoid degeneration has filled the nasa 
cavity with polyps and made the middle turbinate uniecog- 
nizable, the polyp masses can be removed until the clioana, 
inferior turbinate and septum are well defined Then the 
exenteration can proceed as described 

It IS now possible to exenteiate the second ethmoid if this is 
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much of the affected nasal cavity into a quadi angle fiom 
a lough tiiangle, thus widening maikedly the uppei half 
of the lateial wall of the nasal an space 

b It peimits exposuie of the fiontal sinus ostium fiom 
below, aiding theieby in diainage if infection is present 
in this sinus 

c The gieat majoiity of the ethmoid cells can be excised, 
and lecuiient polyposis of the aiea can be easily con- 
tioiled by excision with amal steel wiie snaies, diatheimy 
needle cauteiization oi dessication when necessaiy 

d Removal of the middle turbinate may be a great advan¬ 
tage in vasomotoi ihinitis as well as in some types of 
sinus disease 

e It can be combined easily with one oi moie othei intia- 
nasal suigical pioceduies, including submucous lesection 
of the septum, exenteiation of the second ethmoid, intia- 
nasal anti ostomy, subepithelial diathenny cauteiization 
of the infei 101 tuibinates, lesection of an hyperti opined 
posterior tip of the mfeiioi tuibinate, mucous polypec¬ 
tomy, etc Any oi all of these pioceduies may be le- 
quiied foi the relief of a chief complaint of nasal obstruc¬ 
tion (larely achieved by intianasal oi othei sinus suigeiy 
alone) 

/ Although technically moie difficult, and lequuing gieat- 
ei expel lence it is mechanically easiei than external 
ethmoidectomy 

3 Puiulent ethmoiditis alone can usually be lelieved with¬ 
out suigery by a combination of local tieatment and appiopii- 
ate antibiotics, unless a complication such as oibital abscess 
has occuiied Then the extei~nal opeiation is indicated 

4 The factoi of alleigy often lequixes evaluation Foi 
example, an examination of the nose and thioat in 500 un¬ 
selected asthma patients, as listed in Table I, showed a high 
peicentage of sinus involvement as well as nasal polyposis 
and vasomotor rhinitis 

A ma 30 i puipose of this paper is to aid the ihinologist to 
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6 Demerol, 50 mg s c eveiy three houis when necessaiy 
foi pam A smallei dose is given if the patient weighs less 
than about 150 pounds 

7 Chloial hydiate, 1 giam at bedtime if the patient is not 
nauseated, this dose may be lessened as stated in 6, 

8 Antibiotics are not usually necessaiy, if given to pa¬ 
tients with a histoiy of asthma, hay fevei, hives oi eczema, 
the duration should be shoit, and an antihistamine as well as 
yogurt and vitamin B complex may be piesciibed at the same 
time Spinal fluid antibiotic, or sulfonamide concentiatioiis, 
can be disiegaided unless the operator suspects duial damage 
as possible 


Fluid leplacement theiapy is not a pioblem in most cases, 
a fluid intake of two liteis during the fust 24 houis aftei 
opeiation, and of thiee liteis daily theieaftei is desuable The 
nasal packing, if piesent, is lemoved on the morning aftei 
opeiation and not leplaced 


No local nasal tieatment xohatsoevei need be undeitaken in 
the hospital oi office prior to the tenth postopeiative day 
Then, at the office, diied secietions can be gently lemoved, 
keeping in mind that healing epithelization occuis on the 
deep suiface of ciusts, and that epithelium must not be toin 
away upon fleeing the nose of such ciusts The least local 
tieatment possible is done during the first tivo weeks aftei 
opeiation, theieaftei veiy little is necessaiy except observa¬ 
tion and adequate tieatment of any nasal polyposis This 
subject IS dealt with in a sepal ate publication ® 


EVALUATION 

1 Psychological advantages acciue fiom the fact that the 
patient is in most instances willing foi the doctor to caiiy 
out whatever intianasal surgery he thinks necessaiy, yet the 
same patient will frequently refuse elective operations whici 
result in a scar on the face, no matter how inconspicuous 

2 Mechanical Advantages 

a In vasomotor ihinitis complicated by ethmoidal sinusitis, 
intianasal ethmoidectomy converts the frontal plane o 
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b Coitisone, 50 to 200 mg mtiamusculaily two Imus be- 
foie opeiation 

c About two houis befoie opeiation 100 mg of hydiocoiti- 
sone m 500 cc of 5 pel cent or 10 pei cent glucose intia- 
venously is staited and continued as a diip foi about 
eight houis This diip is lepeated in the same dosage 
when the fust one is completed, unless the patient is able 
to take the same amount of hydiocoitisone by mouth in 
divided doses ovei an eight-hoiii peiiod 

d The patient is then letuined to whatevei dose of steioid 
he was taking piioi to enteimg the hospital 

2 In patients who have not had any steioid theiapy, it is 
likely that the noinial “alaim” leaction to any type of majoi 
opeiation will lelease enough Coitisone physiologically beyond 
the noimal body lequiiements of about S5 mg daily to lesult 
in tempoiaiy impiovement in alleigy manifestations in many 
cases It IS only in lecent yeais that otolaiyngologists and 
othei suigeons have lecognized this fact 

3 Because of the multiplicity of nasal lesions usually pies- 
ent, intianasal etlimoidectomy is oidinaiily only one of seveial 
pioceduies earned out in surgical tieatment, which may in¬ 
clude the CaldweW-Lue antium and measuies requiied foi 
good mechanical and physiological functioning of the nasal 
cawties ® 

i In patients having vasomotor ihinitis without asthma, 
about 18 per cent will develop asthma soonei or latei’’ with 
01 without any nasal opeiation 

5 Aftei sinus surgeiy, impiovement m the asthma is likely 
to occur in about 50 pei cent of the cases with a slightly highei 
favoiable lesponse if the patient is followed for many yeais" 
Since some asthmatics improve spontaneously, and many forms 
of medical tieatment lelieve asthma, the ihinologist should be 
cautious in giving his opeiation ciedit even in veiy favoiable 
end lesults In my own peisonal expeiience, where 105 asthma 
cases had intranasal etlimoidectomy, together with othei nasal 
suigery at the same time," 56 patients (55 pei cent) weie 
impioved oi cuied of astlima over a follow-up peiiod of six 
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have instantly available a piactical intranasal suigical tech 
nique foi dealing with ethmoid pathology in these cases when, 
in the opeiating loom, he finds this to be necessaiy, oi a de¬ 
cision IS made foi such suigery in the pie-suigical evaluation 
of the patient 

The allei gist should, obviously, be given the oppoitumh 
to study and treat any patient having vasomotoi ihinitis, 
asthma or allied conditions Since his lesults m vasomotoi 
rhinitis and nasal polyposis aie often pooi,^ he will fiequently 
lequest aid fiom the ihinologist, oi the patient will insist upon 

TABLE I 


Nose and Tin oat Lesions 

m 500 

Unselected Asthma Patients __ 

Lesion 

Cases 

Evtrinsic 

Intrinsic 

Miscellaiieoiii 

Pansinusitis 

(unilateral oi bilateial) 

46 

11 

34 

1 

Sinusitis—one oi moie 
(unilateial or bilateial) 

316 

136 

180 

0 

3 

Vasomotor ibinitis 

223 

111 

109 

Polypi 

211 

81 

128 

2 

Surgicallj deviated septum 

95 

47 

46 

2 


a ihinological opinion The allei gists themselves aie divided 
in legard to the effectiveness of any foim of suigical tieat- 
ment of the sinuses^ = in asthma and allied conditions The 
ihinologist should keep in mind the following points 

1 If piolonged steioid theiapy has been pait of the medical 
tieatment, any suigeiy may entail giave iisk of lengthy co- 
lapse of blood piessuie duiing oi within houis aftei opeiation 
because of an inadequate alaim leaction The woid pi® 
longed” may be defined as at least six months of doses su 
stalltially moie than 35 mg of Coitisone (oi equivalent doses 
of othei steioids) daily Thiee months oi less of such tiea 
ment can usually be disiegaided, but bejmnd this the suigeon 
should take piopei piecautions to piotect the patient fi^ 
the iisk of seveie hypotension of seveial houis’ duiation 
can do this by lefusing any suigeiy oi by oideiing the o 
lowing 

a Coitisone, 50 to 200 mg by mouth the night befoie opeia 
tion 
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b Coibsone, 50 to 200 mg mtiamusculaily two houis be- 
foie opeiation 

c About two bouis befoie opeiation 100 mg of hydiocoiti- 
sone m 500 cc of 5 pei cent or 10 pel cent glucose intia- 
venously is started and continued as a diip foi about 
eight houis This diip is lepeated in the same dosage 
when the first one is completed, unless the patient is able 
to take the same amount of hydiocoitisone by mouth in 
dmded doses ovei an eight-houi pei lod 

d The patient is then letuimed to whatevei dose of steioid 
he was taking piioi to entering the hospital 

2 In patients who have not had anj steioid theiapy, it is 
likely that the noimal “alaim” leaction to any tj-pe of majoi 
opeiation will lelease enough Cortisone physiologically beyond 
the normal body lequiiements of about 35 mg daily to lesult 
in tempoiaiy impiovement in alleigy manifestations in many 
cases It is only in recent yeais that otolai-juigologists and 
other surgeons have recognized this fact 

2 Because of the multiplicitj' of nasal lesions usually pres¬ 
ent, intranasal ethraoidectomy is or dinar ilj' only one of several 
procedures earned out in surgical treatment, which may in¬ 
clude the Caldwell-Luc antrum and measures required for 
good mechanical and physiological functioning of the nasal 
Canties ® 

■1 In patients hanng vasomotor rhinitis without asthma, 
about 18 per cent will develop astlima sooner or later'" with 
01 -without any nasal opeiation 

5 Aftei sinus surgery, improvement in the astlima is likely 
to occur in about 50 per cent of the cases with a slightly higher 
favorable response if the patient is followed for many years ' 
Since some asthmatics improve spontaneously, and many foi*ms 
of medical treatment relieve asthma, the ihinologist should be 
cautious in giving his operation ciedit even in v^eiy favorable 
end results In my own pei^sonal experience, where 105 asthma 
cases had intranasal ethmoidectomy, together with other nasal 
surgery at the same time," 56 patients (55 pei cent) weie 
improved or cured of asthma ovmr a follow-up period of six 
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months to 20 yeais Only 12 pei cent (13 cases) became 
woise later, in contiast to an oveiall expectancy of about 20 
per cent foi worsening by any method of tiatment In 26 
external ethmoidectomies, including 11 external fiontal sinus 
operations, the asthma impioved in 46 pei cent and was 
woise in 27 pei cent 

6 The local lesult in the nose will be found satisfactoiv 
following intranasal suigeiy in about 75 pei cent of the pa 
tients,® pioviding that in the follow-up peiiod iecuiientpo> 
poid degenerative changes aie dealt with piopeily^ 

7 It IS best to have the patient understand that any nasal 
surgery is done foi the purpose of impiovmg the local con i 
tion of the nose, and that it is not done to “cuie 
although it IS common expeiience that sometimes the as im 
will impiove following such suigery 


SUMMARY 

1 Intranasal ethmoidectomy is difficult foi lesidents being 
tiained in ihinology to leain 

2 A piactical method which is desciibed in this papei w®' 

aid the beginner or expedite expert technique ^ 

3 The usefulness of the piocedure is evaluated m 
eveiyday problems piesented in oidinaiy ihinological piac 
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INTRANASAL ETHMOIDAL SCHWANNOMA 
Report of Two Cases 


Charles I Johnson, M D j'' 

Boston, Mass, 
and 

Merrill Lineback, ISID , 

College Park, Ga 

Unusual bleeding from any oi if ice of the human body should 
make one suspicious of malignancy This is especially tiue 
when one encounters epistaxis ^^^^lle most fi equently seen in 
trauma about the nose, hypertension, ulceiation and heman¬ 
gioma of the septum, acute upper respuatoiy infection, and 
hereditaiy hemonhagic teleangiectasia or Rendu-Oslei’s dis¬ 
ease, nosebleed is often the first sign of the piesence of an 
intranasal tumor It is rathei unusual foi a neiwe tumoi to 
cause nasal bleeding, and for this leason as well as the laie 
etiologj*, we leport the follo'wing tw'o cases; 

Case 1 Mrs M W a 31-^ ear-old housewife, first noted nasal hemor¬ 
rhage in October of 1949 “after taking gas” presumably for tooth ex¬ 
traction Again in Januan of 1950 after a blow to the left side of the 
nose epistaxis ensued, and the nose was cauterized in the office of her 
local phvsician X-rais of the sinuses one week prior to admission to the 
Massachusetts Ere and Ear Infirman on April 20 1950 reiealed a 
probable erst of the left ethmoid region Past histon rerealed that 
during the Winter of 1943 1944 she had allergic rhinitis that subsided 
following remoial of nasal polvpi She did not remember iihich side 
had been involved A biopsi apparentli was not done nor the excised 
tissue examined under the microscope 

Under intravenous pentothal anesthesia a left intranasal ethmoidectomv 
was performed A mass involimg the left ethmoidal labvrinth and partli 
attached to the septum bv adhesions nas remoied with a wire snare and 
ring punch The specimen was cauliflower-like and had a lolume of 
about ten cubic centimeters Diagnosis br Dr Traci Mallorr was 
'Neurofibrosarcoma Areas of recent hemorrhage with reaction and 
fibrosis An occasional mitosis is seen” (see Fig i) 

At last correspondence ivith her in September 195S she inote that 
she was not at all well and an appointment was made for an examination 

•Deceased Sept 30 193S 

Editors Xote This manuscript receiied in The Lanngoscope Office and 
accepted for publication Dec 21 l^SS 
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Moie lecently the teim 'inahgnant Schwannoma has been 
piefeired to that of neuiogenic saicoma oi even neiuofibio- 
saicoma Because of the unusual pathological diagnosis ne 
put the case on the shelf foi a while, hoping to find anotliei 
one in clinical piactice Time went by, and we foigot about 
it until the Spiing of 1958, when one of us (ML) had a 
lefeiied case fiom South Geoigia, of a film, intianasal bleed¬ 
ing mass The hteiature was thoioughly combed, using the 
Quaiteily Index Medicus and the AF lefeience list fiom 



Fig 1 Oil immeision Mew of tumoi in Case 1 sIioiMiiS Uie ,,L^on 
ism that suggested a diagnosis of neurofibrosaicoma hpnlirn 

eight ^eals later changed this opinion to that of Schaiannorna a 
tumor malignant ‘ b^ position” onlj 


1948 thiough May, 1958, and not a single tumoi of such de- 
sciiption could be found in the woild liteiatuie 

Case 2 Ml C TV, a aSjeai old saw mill opeiator, was 
found to have a mass in the light ethmoid legion associated 
struction to bieathing on that side foi a period of about thiee nioi ^ 
duiation Xrajs levealed an opaque mass in the light ethnioul 
nithout bieakdown of hone A biopsj it as taken and lepoited as • 
nign Schitannoma (see Pig 2) , of the 

Opeiation at this time ivas lefused by the patient in gnd 

‘‘malignant b^ position” aspect and the danger of eiosion ot oo 
extension of infection to the meninges as a possible sequel 

Because of the similaiity of the ttvo cases le-examination 
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of the slides fiom Case 1 was made and the oiiginal diagnosis 
of nemoflibiosaicoma was changed to meiely Schwaiuwma 
One pathologist mentioned the fact that fiom the micioscopic 
pictiiie alone, it was difficult to diffei entiate between the 
two, and that the only way to be sm e was whethei the patient 
was alive oi not aftei a few yeais, anothei stiessed the in¬ 
completeness of oui knowledge of neive tumois in 1950 and 
that these cases illustiated how opinion and fuithei knowl¬ 
edge and study of these unusual tumois can change ovei the 



Fig^ 2 High power masrnific'ition of tumor in Case 2 showing the 
palisading effect which is characteristic more of a benign lesion Pleo- 
morphism shows up well heie also 


jeais We just didn’t know enough about the development 
noi the vaiious histological types in 1950 to be as accuiate 
as we aie now 

The liteiatuie leMew did leveal a case of malignant 
Schwannoma of the tip of the nose^ following intensive X-iay 
theiapv foi eczema Ash and Eaum- mentioned a fibiosai- 
coma of the maxillaiw sinus, and a f ibi osai coma of the etlmioid 
was noted by Stiatton^ in 1957 Endonasal Schwannoma was 
discussed in 1951 by Gonzalez Loza and Rosenzvit * 
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SUMMARY 

These two cases of ethmoidal Schwannoma aie illustiative 
of an unusual type of intranasal nerve tumor fust manifesting 
by the lather common symptom of epistaxis They fuithei 
piove that not all intianasal masses aie hemangiomata, gianii- 
lomas 01 mere polyps It is to be emphasized that leraoval 
of obstructive bleeding masses and examination undei the 
micioscope is the only way to be suie of oui pie-opeiative 
diagnosis 
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CANADIAN MEDICAL ASSOCIATION, BRITISH 

COLUMBIA DIVISION, OTO-OPHTHALMOLOGICAL 
CONFERENCE 1959 

The 1959 Biitish Columbia Oto-Ophthalmological 
ence will be held in Vancouvei, B C, on May 28th to 3 t 
1959 Guest speakeis will be Di Alfied Hubei, Assistant o 
Piofessoi Amslei, Zuiich, Switzeiland, in Ophthalmology, ^n 
Di Theo E Walsh of St Lotus, Mo , in Otolaiyngology 
Otolaiyngologists and Ophthalmologists in the Pacific Noi 
western aiea aie coidially invited to attend 

Foi fuithei details wiite H B Lockhait, M D , Chaiiman, 
1541 West Bioadway Ave , Vancouvei 9, B C 



PROGRAM FOR THE 108TH ANNUAL MEETING 
AMERICAN MEDICAL ASSOCIATION 

Section on Laryngology, Otology and Rhinology 
Atlantic City, June 8-12, 1959 

(Rather than assigned discussers, each paper, ei-cept those of the Guest 
of Honor and the Chairman, ivill he followed by an open discussion period, 
questions and comments from the floor are encouraged ) 

Tuesday, June 9—2 P M 

Prof Dr H H Nahmann, Wuizbuig, Geimany— 

Intiavital Obseivations of the Nasal Mucous Membeiane 
(Film) 

George M Coates, M D , Philadelphia, Pa — 

Addiess of Guest of Honoi 

Gordon D Hoople, M D , Syiacuse, NY — 

Modem Otolaryngology 

P W Davison, M D , Danville, Pa — 

Laryngeal Obstiuction in Childien 

Ben T Withers, M D , Houston, Tex — 

Facility in T&A Management Conclusions fiom 2400 
Consecutive Cases 

Joseph H Ogura, M D , St Louis, Mo — 

Cancel of the Pharynx, Laiynx and Upper Esophagus; 
Suigical Aspects 

Business Meeting 

Repoit of Section Delegate to AJMA House of Delegates— 
Gordon F Harkness, M D , Davenport, la 
Dean M Liexle, M D , Iowa Cit 5 ’', la , Alternate 

Repoit of Section Repiesentatives to Board of Governois of 
Ameiican College of Suigeons— 

Roderick Macdonald, M D , Rock Hill, S C 
Edley H Jones, M D , Vicksbuig, Miss 
John J Conley, M D , New Yoik, N Y 
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Repoit of Nominating Committee— 

F W Davison, M D , Danville, Pa 
Louis E Silcox, M D , Philadelphia, Pa 
John D Singleton, M D , Dallas, Tex 

Wednesday, June 10—2 P M 

J W Hampsey, M D , Pittsbuigh, Pa — 

Cuiient Concepts of Etiology and Management m Otolaivn 
gic Alleigy 

Victor R Alfaro, M D , Washington, D C 
Addiess of Section Chan man 

Henry S Kaplan, M D , San Fiancisco, Calif — 

New Hoiizons in the Radiotheiapy of Malignant Disease 

John A Kirchner, New Haven, Conn — 

Facial Bone Injuiies 

M R Himalstein, M D , Bay Pines, Fla — 

Obhteiatvve Fiontal Sinus Suigeiy Using Gelfoani 

J M Ravid, M D , New Yoik, N Y — 

Malignant Melanoma of the Nose and Paianasal Sinuses, 
and Juvenile Melanoma of the Nose 

Wednesday Evening, June 10—6 30 P M 

Social Hour and Dinnei Honoiing the Guest of Hoiioi of tlie 
Section, Di Geoige M Coates 

Thursday, June 11—2 P M 

Joseph L Goldman, M D , and Harry Rosenwassbr, M D , 
New Yoik, NY — 

Cm lent Concepts of the Management of Otitic Infections 

Merle Lawrence, PhD, Ann Aiboi, Mich — 

Eai Physiology 

Edward W Harris, M D , Columbus, 0 — 

Symptoms Refei able to the Eustachian Tube 

George Kelemen, M D , Boston, Mass — 

Maternal Diabetes and Congenital Deafness 

Joseph Sataloff, M D , Philadelphia, Pa — 

Stapes Mobilization with Long-Standing Otoscleiosis 

Howard P House, M D , Los Angeles, Calif — 
Polyethylene in Middle Eai Suigeiy 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erling W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr ‘William L Benedict, Mayo Clinic, Rochester 
Minn 

Meeting Palmer House, Chicago, Ill, Oct 10 15, 1959 


AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Chicago, Ill, October, 1959 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr Verling K Halt 107 Tth St, Chailotte N C 
Vice-President Dr Daniel C Baker Jr 903 Park Ave Nev Yoik N Y 
Secietarv Di P Johnson Putne%, 1712 Locust St, Philadelphia 3 Pa 
Treasurer Dr Chailes M Non is 3401 Broad St Philadelphia Pa 

Meeting Deauville Hotel, Miami Beach, Fla, Maich 15 16, 1960 (After¬ 
noons onlv) 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President 

Secretary Dr James H JIaxvrell, Ann Arbor hlicb 

Treasurer Dr Francis E LeJeune New Orleans, La 

Editor, Historian, and Librarian Dr Bdwm N Broyles, Baltimore, Md 

Meeting 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Theo E Walsh, 640 So Kingshighwav St Louis 10 Mo 
President Elect Dr Fletchei D Woodward, 104 E Market St Charlottes 
ville, Va 

Sewemri Dr C Stenart Nash 700 Medical Arts Bldg, Rochester 7, 

Treasurer Dr K M Dav, 121 UniversitA PI Pittsburgh Pa 
Annual Meeting Deauville Hotel Miami Beach Fla March 13 19 1960 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chaiiman Dr Victor R Altai o, Washington, D C 
Vice-Chairman Dr Harold P Schulmecht, Detroit, Mich 
Secretary Dr Walter E Heck, San Francisco, Calif 
Representative to Scientific Exhibit Dr Walter H Maloney, Cleveland, 
Ohio 

Section Delegate Dr Goidon P Harkness, Davenport, la 
Alternate Delegate Dr Dean M Lierle, Iowa City, la 
Meeting Atlantic City, June 8 12, 1959 


AMERICAN OTOLOGICAL SOCIETY, INC 
President Dr R C Martin 

Secretary Dr Lawrence R Boies, University Hospitals, Minneapolis 14, 
Minn 
Meeting 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice President Dr Kenneth Hmderer, 402 Medical Arts Bldg, rius 
burgh. Pa 

Secretary Dr Louis Joel Feit, 66 Park Ave, New Yoik 16, N Y 

Treasurer Dr Arnold L Caron, 36 Pleasant St, Woi Chester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

Piesident Dr Kenneth H Hinderei, 402 Medical Arts Bldg, Pittsburgh 
13, Pa , 4 17 

Secretary Di Robeit M Hansen, 1735 No Wheeler Ave , Portlana n. 

Annual Clinical Session October 8 9, 1959, Illinois Masonic Hospita'> 
Chicago, Ill 

Annual Meeting Octobei 10, 1959, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Oscai J Becker, Chicago, Ill 

Vice President Dr Sam H Sanders, Memphis, Tenn 

Treasurer Dr Joseph C Miceli, Brooklyn, NY ^ oo v V 

Secretary Dr Samuel M Bloom, 123 E 83rd St, New Yoik "8, ^ r 

Meetings New Yoik, N Y, Julj 17, 1959, Chicago, Ill, Oct lal', ^ 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Joseph W Hampsey, Grant Bldg, Pittsburgh 19, 
Secretary-Treasurer Dr Daniel S DeStio, 121 S Highland Ave, v 
burgh 6, Pa 
Annual Meeting 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS 

President Dr Antonio Augnsto de Almeida. 

First Secretary Dr Alberto Galo 
Second Secretary Dr Alfredo Porto 
Librarian-Treasurer Dr L de Souza Queiroz 

Editors for the Archives of the Societv Dr J Penido Bumier, Dr 
Guedes de Melo Filho and Dr Roberto Franco do Amaral 
Meetmgs Tivice every month, first and third Thursdays, S 30 P3I 


ASOCIACION DE OTORRINOLARINGOUOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Onente Xo 5 
First Vice-Presidente Dr Hector Cruz, Sa Avenida Sur Xo 72 
Second Tice-Presidente Dr Jose Luis Escamilla, 5a Calle Poniente 
Xo 48 

Secretario-Tesorero Dr Horace Polanco, 13 Calle Poniente Xo 9-D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J AbeUo 

Tice-Presidente Dr Lms Sune Medan 

Secretano Dr Jorge Perello, 319 Provenza, Barcelona. 

Vice-Secretano Dr A, PinarL 
Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr tValter E Loch, 1039 Ko Calvert St, Baltimore, Md 
Secretary-Treasurer Dr Theodore A. Schvrartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K. Segre 
Vice-Presidente Dr A. P Belou. 

Secretano Dr S A. Aranz 
Pro-Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro-Tesorero Dr J A. Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D'OTOLARYNGOLOGIE 

Resident Dr G Arnold Henry, 170 SL George SL, Toronto, Ontario 
Secretary Dr Donald M MacRae, 324 Sprmg Garden Rd Halifax, Xova 
Scotia 

Meetmg Sheraton-Brock Hotel Xiagara Palls Ontario. October 9-10,1959 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr tViUiam F Hubble Decatur, HI 
President-Elect Dr Charles D Sneller. Peona, HI 
Vice-President Dr Edgar T Blair, Springfield, HL 
Delegate at Large Dr G Lerov Porter Urbana, HI 
Secretary-Treasurer Dr Clarence A. Fleischli Sprmgfield, HI 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr Stanton A Friedberg, 122 So Michigan Ave, Chicago 3, 
Ill 

Vice-President Dr Maurice Snitman, 408 So 5th Ave, Maywood, 111 
Secretary Treasurer Dr Fletcher Austin, 700 No Michigan Aie, Chi 
cago 11, Ill 

Meeting First Monday of each month, October through May 


CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
Vice President Dr Agustin Bstartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 


COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 
Vice-President Dr James Rigg, Grand Junction, Colo 
Secretary Dr Will P Pirkey, Denver, Colo 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edward A Newell 
Vice Piesident Di Thomas M McCrory 

Secretary-Treasui er Dr James L Baldwin, 1627 Medical Arts 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Carril 
Secretary of the Exterior Dr Aldo G Remorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandino 
Pro Secretary of the Exterior Prof Dr Jaime A del Sel 

Pro Secretary of the Treasury Dr Jorge Zubizarreta 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador qalva 

Secretary Treasurer Dr Hector R Silva, Calle Arce No 84, San 
dor, El Salvador, Central America 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Bdson J Andrews 
President-Elect Dr G Dekle Taylor 
First Vice President Dr Kenneth S Whitmer 
Second Vice president Dr William H Anderson, Jr 
Secretary’-Treasurer Dr Joseph W Taylor, Jr 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretarv 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice-President Dr William Skokan 
Secretarj-Treasurei Dr Paul Rockwell 

GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballeio 
Vice-President Dr Joseph Freeman 
Secretary Treasurer Dr H Cailton How aid 

Meeting QuarterD in March, Mav, Octobei and December on the second 
Thursday of the month, G 30 P JI, at the McAllister Hotel, !Miami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, ToJcio, Japan 

Secretary Dr Chei alier L Jackson, 3401 N Broad St, Philadelphia 40, 
Pa , U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President-Elect Dr Dick H Underwood 

Secretary Dr James T Robison. 4620 J C Nichols Parkwa^, Kansas 
City, Mo 

Meeting Third Thursdaj of Noi ember, January, Februarj and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretary-Treasurer Dr Wendell C Irvine 
Chairman of Ophthalmology Section Dr Carroll A McCov 
Secretary of Ophthalmology Section Dr Philip D Shanedling 
Chairman of Otolaryngologj' Section Dr Robert W Godwin 
Secretary of Otolaryngology Section Dr Francis O’N Morris 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire 
Bli d , Los Angeles, Calif 

Time 6 30 PM last Monday of each month from September to June, 
inclusive—Otolaryngology Section G 30 first Thursda> of each month 
from September to June, inclusiie—Ophthalmology Section 

LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Fred D Hollowell, Lamar Life Bldg, Jackson, Miss 
Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
Meeting Edgewater Gulf Hotel, Edgewater Park, Miss , May 15-16, 1959 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr Stanton A EYiedberg, 122 So Micbigan Ave, Chicago 3, 
Ill 

Vice President Dr Maurice Snitman, 408 So 5tli Ave, Maywood, Ill 
Secretary Treasurer Dr Fletcher Austin, 700 No Michigan Ave, Chi 
cago 11, Ill 

Meeting First Monday of each month, October through May 


CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
Vice President Dr Agustin Estartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 


COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 
Vice-President Dr James Rigg, Grand Junction, Colo 
Secietary Dr Will P Pirkey, Denver, Colo 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edward A Newell 

Vice President Di Thomas M McCrory „,j. 

Secretary-Treasurer Dr James L Baldwin, 1627 Medical Arts 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Cairil 
Secretary of the Exteiior Dr Aldo G Remorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandino 
Pro Secretary of the Exterior Prof Dr Jaime A del Sel 

Pro Secretary of the Treasury Dr Jorge Zubizarreta 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador cniva 

Secretary Treasurer Dr Hector R Silva, Calle Arce No 84, San b 
dor, El Salvador, Cential America 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Dr Edson J Andrews 
President Elect Dr G Dekle Taylor 
First Vice-President Dr Kenneth S Wliitmer 
Second Vice President Dr William H Anderson, Jr 
Secretaiy-Treasurer Dr Joseph W Taylor, Jr 
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OTOSCLEROSIS STUDY GROUP 

President Dr E P Fonrler, Jr, ISO Fort 'Waslnngton Ave, New York 

32, New York . „ „ ,, t 

Secretary-Treasurer Dr Artlini L Juers, lOlS Brown Building, Louis 

Tille 2, Ky 

Meeting Palmer House, Chicago, Ill, October H, 19d9 


PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Dr H Leroy Goss, 620 Cobb Bldg, Seattle 1, Washington 
Secretary-Treasurer Dr Homer E Smith, 50S East South Temple, Salt 
Lake City, Utah 
Meeting 


PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd , Chicago, 111 
Executive Secretarj Dr Chevalier L Jackson, 3401 N Broad St, Phila¬ 
delphia 40, Pa , U S A, 

Meeting Seventh Pan American Congress ot Oto Rhino Laryngology and 
Broncho-Esophagology 

Time and Place Miami, Fla, March, 1960 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice-President Dr Joseph P Atkins 
Secretary Dr William A Lell 

Executive Committee Dr Harry P Schenck, Dr Benjamin H Shuster, 
Dr William A Lell, Dr William J Hitschler, and Dr Chevalier L 
Jackson 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Bernard L Silverblatt, 3500 Fifth Avenue, Pittsburgh, Pa 
Vice-President Dr Emory A Rittenhouse, 203 Masonic Bldg, McKees¬ 
port, Pa 

Secretary-Treasurer Dr John T Dickinson, Idercj Hospital, Pittsburgh 
19, Pa 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretarv Dr Antonio da Costa Quinta. Avenida, de Liberdale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President-Elect Dr Carl D F Jensen, Seattle. Wash 
Secretary Dr Willard F Goff 1215 Fourth Ave, Seattle, Wash 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical order monthly 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretaiy-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D P 
Vice President Dr M Gonzales Ulloa, Mexico D P 
Secretary Dr Juan De Dios Peza, Mexico, D P 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretai'y Dr Carlos Valenzuela, Monterey 47, Mexico 7, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary-Treasurer Dr Harold Swanberg, Quincy, 111 
Assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, in 


NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereenigmg) 

President Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsterdam 

Treasurer Mrs P Velleman-Pmto, Jac Ohreehtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice President Dr George E Bradord, Winston Salem, N C . 

Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Cbarioiie ■ 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 
President Mr G L Thompson, 16 Ramshill Road, Scarborough, York 

Vice-President Mr J H Otty, Prizley Old Hall, Prizinghall Road, 
Bradford, Yorkshire York 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, 
Yorkshire 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland o, 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldgi 
Portland 5, Ore May, 

Meeting Pourth Tuesday of each month from September tnrougu 
Henry Thiele Restaurant, 23rd and XV Burnside, Portland, '-'re 
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OTOSCLEROSIS STUDY GROUP 

President Dr E P Fowler, Jr, ISO Fort TTaslnngton Ave, Ne^\ York 
32, New York 

Secretary-Treasurer Dr Artliur D Juers, lOlS Brown Building, Louis 
ville 2, Ky 

Meeting Palmer House, Ckicago, Ill, October 11, 1959 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr H Leroy Goss, 620 Cobb Bldg, Seattle 1, Washington 
Secretary-Treasurer Dr Homer E Smith, 50S East South Temple, Salt 
Lake City, Utah 
Meeting 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd, Chicago, 111 
Executive Secretarj Dr Chevalier L Jackson, 3401 N Broad St, Phila 
delphia 40, Pa , U S A. 

Meeting Seventh Pan American Congress of Oto Rhino Larjngologi and 
Broncho-Esophagology 

Time and Place Miami, Fla, March, 1960 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice-President Dr Joseph P Atkins 
Secretary Dr William A Lell 

Executive Committee Dr Harry P Schenck, Dr Benjamin H Shuster, 
Dr William A Lell Dr William J Hitschler, and Dr Chevalier L 
Jackson 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Bernard L Silverblatt, 3500 Fifth Avenue, Pittsburgh, Pa 
Vice-President Dr Emory A. Rittenhouse, 203 Masonic Bldg, McKees¬ 
port, Pa 

Secretary-Treasurer Dr John T Dickinson, klercy Hospital, Pittsburgh 
19, Pa 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretarv Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 

President Elect Dr Carl D F Jensen Seattle, Wash 

Secretary Dr Willard P Goff 1215 Fourth Ave Seattle, Wash 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie B Christ, 210 N Central Ave, Glendale, Calif 

Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles IT, Calif 

Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadm 
1. Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire BUd.LosAn 
geles 57, Calif 

Mid-Winter Clinical Convention annually, the last two weeks in Januan 
at Los Angeles. Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 


Chairman Dr J L Levine 
Vice Chairman Dr Russell Page 
Secretary Dr James J McFarland 
Treasurer Dr Edward M O’Brien 

Meetings are held the second Tuesday of September, November, Jan a j, 
March and May, at 6 30 PM 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 13 Newton Place, Glasgow, C 3 
Secretary Treasurer Dr J F Birrell, 14 Moray Place, Edinburgn 
Assistant Secretary Dr H D Brown Kelly, 11 Sandyford rlac , 
gow, G 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidents Dr Alfonso Tribm P 
Secretario Dr Felix B Lozano 
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STRUCTURE AND COMPOSITION OF 
SALIVARY CALCULI 

JAVES A Harrill, M D , 

J Stanton King, Jr , Ph D , 
and 

William H Boyce, M D , 

Winston-Salem, N C 

INTRODUCTION 

Salivaiy calculi are composed of an inoiganic ciystallme 
body and an oi game mati ix This i epoi t is concei ned with the 
identification and amount of the inoiganic ciystallme sub¬ 
stance and the histologic, histochemical and biochemical chai- 
acteiistics of the oiganic matrix 

METHODS 

A total of 58 calculi surgically removed fiom the salivary 
glands have been included in the present study Analj'ses 
were conducted over a period of five years, and hence not all 
calculi have been subjected to all analyses The small size of 
many calculi precluded complete analysis of each stone In 

*Read at the Meeting* of the Southern Section of the American L»ar\n- 
gologrical Rhinological and Otological SocieU Atlanta Ga Jan 23 

rFrom the I>epartment of Otolarj nsolog^ Hepartment of Blochemlst^^ 
and Department of U^olog■^ of The Bowman G^a^ School of Medicine of 
Wake Forest College and The Korth Carolina Baptist Hospital Winston- 
Salem X C 

^Supported by Grant A-259 from the Institute of Arthritis and Metabolic 
Diseases of the Xational Institutes of Health Department of Health Educa¬ 
tion and Welfare and grants from the Mar> Re^nolds Babcock Founda¬ 
tion \\ inston-Salem K C The Gnited Medical Research Foundation of 
Aorth Carolina and Grant 151 from the Committee on Research The 
Council on Pharmac\ and Chemistrx The American Medical Association 

Editors K’ote This manuscript recewed in The L*arvngoscope Office and 
accepted for publication Jan 28 1^5^ 
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The matiix content of 18 pei cent foi sal^^alJ' calculi is 
consideiably gieatei than the 3 pei cent of the aveiage 
uimaiy calculus XJiinaiy calculi haie been found to contain 
as much as 66 pei cent by weight of matiix, and such calculi 
aie loentgenolucent hy oidinaiy diagnostic techniques^ No 
loentgenolucent salivaiv calculi lia\e been anahzed in the 
piesent senes No salnaiy calculus has been found to be fiee 
of an 01 game matiix 


FT 

I 



Fig: 1 Cros«5 «!Pction of decr-\ stalUze^ submaxillar\ calculus PAS staiu 
Magrnification x 22. 

Oigamc Matrix As in urinaiT calculi the diffusion chela¬ 
tion technique foi lemoval of the ciystals has left the matiix 
as a peifect cast of the oiiginal calculus in exeiy specimen 
(see Fig 1) 

Histologic and Histoclicnncal Chai acteristics The oiganic 
matiix IS piesent from center to suiface of all calculi The 
matiix stains poorly with hematoxjdin 

The peiiodate Schiff leucofuchsin leaction is biilliantly 
positive for the entile matiix (see Fig 2) Treatment of the 
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geneial, calculi weighing moie than 150 mg weie analyzed 
separately and smallei calculi weie pooled foi analysis The 
average diy weight foi the 58 calculi was 270 mg with a lange 
of 27 to 5670 mg The inoiganic constituents weie deteimined 
by combinations of chemical and spectioscopic analysis ’ = The 
01 game matiix was lecoveied by diffusion chelation of the 
inoiganic constituents in 5 pei cent EDTA adjusted to pH 7 8 
Whole matiices of 14 calculi Avere fixed in 10 pei cent foi- 
malin, embedded, seiially sectioned to a thickness of 8 mu 
and studied by the following stains and histochemical le- 
actions 1 hematoxylin and eosin, 2 pei iodic acid Scliiff 
leucofuchsin leaction, 3 aqueous toluidine blue, Sudan black 


TABLE I 


Appioximate Inoiganic and Matiix Composition of 34 Sain an 
(Expiessed as Pei Cent of Diy Weight) 

Calculi 

Constituent 

Average 

Rnnpe 

Calcium 

31 

25 36 
41 54 
8 33 

P (As Phosphate) 

Organic Matiix 

48 

18 


Magnesium carbonate and ammonium were present in small quantities 
but ttere not quantitatn ely determined 


and 5 Von Kossa method foi sites of “calcium binding ac 
tivity ”=*■■* 

The pooled matiices fiom 12 of the laiger calculi weie i6 
coveied by lyophilization, hydiolyzed and examined by papei 
chiomatogiaphy foi ammo acid and caibohydiate constituen s 
as pieviously lepoited ® 


RESULTS 

Inoiganic Composition Table I is a summaiy of ^ 
01 game and oiganic matrix composition of 34 calculi ^ 
cium in the foim of calcium phosphate (piobably hydioxy 
tite) was the piincipal constituent of all calculi Magnesium 
was piesent in the lange of a tiace to 2 pei cent (wt/A' 
of all calculi Trace amounts of ammonium ions weie de ec 
able in all calculi, but oxalate was not identified in measuia 
quantity 




KIk J Cioss section of sovoi il doci\Mtalll/ed Hubmiixllliiiy ciiU iiU to flUistuito tendency to lajiilimtlons In 
inati (x A—r*AS slain, in i;;'nifkation \ 85 H—I»A& stain inaKnlflrallon \ 85 
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matiix with diastase piioi to the PAS leaction does not ap¬ 
pear to dimmish the leaction, and hence glycogen is not a 
piominent component of sahvaiy matiix The matiix shovs 
a tendency to fibiillar and inteivening amoiphiis stiuctiue 
quite similai to matiices of luinaiy calculi The tendency of 
the fibiils to foim concentiic laminations is eiident (see Fig 
3), but to a much less degiee than in the majoiitv of uiinaiv 



Fi^ 4 Cross section of dec^^stalllzed subm'iMllar\ calculus Aqueous 
toluidine blue stain Mag-nification -v 85 


calculi No epithelial oi blood cells liaie been seen in the 
matiices of salivaiy calculi 

The aqueous toluidine blue gives a unifoim oithochioniatic 
(blue) coloi to the matiix with only laie aieas of puiplish- 
led metachiomasia (see Fig 3) 

The Sudan black stain ga\e no indication of lipids within 
the sahvaiy matiices, and extinction of a single pooled sample 
of matiix levealed no evidence of alcohol-ethei soluble ma¬ 
terial 




uoj-jTj m s\ 
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Tig 6 T\\ o dimensional chromatogram of calculous matrix h^drolJzed 

as pieparation in Fig 5 S^ stems \%ere (1) n-butanol acetic acid ^\atei 
(4 1 5 \/\) and (2) n-butanol ethanol (95 per cent) "^ater (4 11 \/^) 
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TABLE II 

AMINO ACIDS IDENTIFIED 
CHROMATOGRAPHICALLY 


Alanine 
Glutamic Acid 
Aspartic Acid 
Serine 
Leucine 
Isoleucine 
V aline 

Phenylalanine 


Glycine 

Threonine 

Lysine 

Proline 

(Tryptophane) 

(Tyrosine) 

(Methionine) 

(Arginine) 



Two dimension'll ascending chromatogiam of lijdrolvzed 
a the s\ stems (1) 2 C-Uitidine w ater (G5 35 \/\) and (2) 

1 \/\) Lii ophilized m itriv hadrolized in G N HCl for --i ha 


rig- 5 
matriN. in 
water (-1 

dO- C j 

Residue taken up in disodium \eisenate (0 5 pel cent ■^V/^ 

(10 pei cent \/\)-t\ater md centrifuged The supernatant ' rn 

chromatographed in abo\e s^ steins using 'Whatman No 1 paper foi -ic ^ 
houis De^elopment spia> ing w ith 0 25 per cent nlnhjdnn in acciofic 
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The Von Kossa countei stain of the PAS leactive matiix 
indicated that most of the sites foi silvei binding (calcium 
phosphate deposition) weie along the maigins of the fibiils 

COMPOSITIONAL STUDIES OF SALFgARY MATRIX 

Matiices fiom 12 of the laigei submaxillaiv calculi weie 
lecoieied by lyophilization of the deciystallized calculi 

Amino acid components identified chiomatogiaphicallv in 
the lyophilized matiix aie listed in Table II Repiesentative 
tivo dimensional chiomatogiams aie depicted in Figs 5 and 
6 

The known caibohidiate constituents aie listed in Table III 
The hophilized matiix ^^as found to contain five cleailv de¬ 
fined caibohjdiates galactose, glucose, mannose, ihamnose 
end fucoss These caibohydiates ha\e been identified in 
matiices fiom both uiinaiy and salivaiy calculi (see Fig 7) 
In addition to these chiomatogiaphically identifiable caibo- 
hidiates, deoxi-pentose and hexosamine, have been identified 
in salivaiy matiix by previouslv desciibed methods' Hexu- 
lonic acid and “sialic acid” haie not been identified in the 
matiices of saliiaiy oi uiinaiy calculi 

SUMMARY 

The sti iking similaiities in micioscopic stiuctuie and com¬ 
position of matiix fiom uiinaiy and salnaiy calculi haie been 
summaiized Studies of matiix fiom human fetal bone, gall 
stones and LIulleiian duct calculi have shown distinctly dif- 
feient patterns of caibohvdiate and piotein content The 
electrophoietically identifiable components of saliva' ‘ have 
many similaiities to components of the total nondialvzable 
solids of 111 me' “ 

These obsemations suggest that calculi foim as a lesult of 
some abnormalitj' of salivaiy oi uiinaiv mucoid The mole¬ 
cules of mucoid tend to coalesce into a gel and eventually into 
varnng degiees of fibnllai or laminar stiuctuies The oi- 
gamc fiamewoik thus foims an aichitectonic function in the 
deposition of calcigeious ciystals The extent to which ion 
binding actiinty oi epitactic stimulation influence ciystalliza- 
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TABLE III 

_ CARBOHYDRATES OF CALCULOUS MATRIX 

Galactose He\osaniine 

Glucose 

Mannose Deow pentose 

Rhamnose 

Pucose 


— Stone Matrix total 

— Stone Matrix, tnsot 


'* * 


■ Stone Matrix, Insol 


1 :; 


or" 


% 


♦ 


t# % 


• 1 


— Una acid mainX 


- Cyshne matrix 


— Submoxitlary Matrix 


— Una ocid matrix 


~ Uncatcified matrix 


Stone matrix sot 


ft t 

ng 7 ComparTtn e chi omatogiam of cai bohi diates 
subnn\illai\ calculi urinai^ calculi and urinarj '’'■jo'’houis (Gler-P 

Laophili/ed matriv uas subjected to resin htdiol'sis tor mule h' 

and Didingei Anal Chem 26 1265 1954) Tuple ascension u i'’ 

n-butanol acetic atid uatei (4 15 \/a ) 



FALSE POSITIVE PERCEPTION DEAFNESS TESTS 

Lyle ]\I Sellers M D , 

Dallas, Tex 


In Octobei, 1953, a communication concerning: a necessaiy 
levision in oui concepts of the healing: tests ivas lead by me 
befoie the Section on Ophthalmology and Otolaijmgologv of 
the Southern Jiledical Association' In tins papei, aftei re- 
Mewing the tests of heaimg utilizing only the at-thieshold 
tests and pointing out then occasional fallibility, especially 
those iniolving bone conduction, the added aid to diagnostic 
accuiacy to be found in the abo\ e-thi eshold tests was con- 
sideied I said about leciuitment, (It is) “a phenomenon 
appealing m ceitain cases of peiception, oi ‘neive’ deafness, 
notablv in lasculai distuibances of the labjunth and in pies- 
bjacusis In othei such cases it does not appeal ” In othei 
ivoids, I felt secuie in the concept that a case of impaiied 
hearing showing a Webei test, in which the folk was not 
Iieaid when placed to the foiehead oi when it lateialized to 
the bettei heaimg eai, a Rinne test showing an conduction 
equal to oi bettei than bone conduction, with an audiometiic 
diop m bone conduction and a high tone an conduction loss, 
01 an an conduction loss m the middle tone langes when 
coupled with leciuitment, was a case with positive indications 
of cochleai unpaiiment 

I was ]olted out of my complacency when the following case 
came for consideiation 

Case Xo 1 Mrs IC age 64 ^ea^s presented herself on December 29, 
1955 complaining of a closed feeling in her left ear and moderate hearing 
impairment in that ear since the Thanlvsgiving just passed The ear 
disturbance had followed an acute upper respirator' infection Ph' sical 
examination was negative there being onlv slight bilateral tvmpanic 
membrane retraction Xo fluid was seen in either middle ear The results 
of her hearing tests aie shown on her audiogram (see Fig 1) * 


* Head at the Meeting of the Southern Section of the American Larin- 
grological Rhinological and Otological Societ' Atlanta Ga Jan 23 
_ * ■Dl ^rlv tests ivere done n ith Rii erhank Laboratories calibrated forks 
1 he audiometer used was the Maico E2 and all tests " ere run in an 
efficientl' sound-treated two-chambered suite 

Editors Xote This manuscript receiaed in The Lar'nsoscope Office and 
accepted for publication Jan 2S lejo 

493 



492 


HARRILL, ET AL SALIVARY CALCULI 


tion lemams at piesent laigely a mattei of conjectuie Theie 
IS much evidence that foimation of the oiganic matiix is a 
preiequisite to calculus foimation, and that ciystal deposition 
IS a secondaiy phenomenon The obseivation that dental 
calculus tends to deposit in gieatest concentration opposite to 
the oiifices of the submaxillaiy and paiotid ducts suggests 
a similai mechanism foi foimation of dental and salivaiv 
gland calculi 
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Fig 1 


Here are present all the critei la for a left cochleai impairment neg< 
ph\sical findings, the an conduction hone conduction relationsini 
changed and no raising of the lower tone limit with the forks, an 
gram showing a high tone conduction loss, a corresponding ‘’1 
conduction and the presence of marked recruitment I was ^ 
her the discouraging news that she probably had suffered a post intiu 
perceptive lesion when something caused me to do a thing that i 
never done before in a case with such findings, actually ^ 

■why I did it Probably it Mas done to convince her that I had done e 
thing possible before making an unfavorable diagnosis I ,gst 

her left eustachian tube The tube apparently was wide open 
having been done as always, with binaural auscultation) with no g 

tion and no sound of rales Her face glowed with surprise and liapp 
as she said, “That’s it' I am all right now” 

"Psychotherapy,” I thought to myself, “these deafened people 
find impro\ement following any method of treatment,” but I ‘ j 
hei audiogram As shown in Fig 2, it was my turn to be .ijgr 
Two weeks later I repeated her left audiogram, which showed 
spontaneous improvement Then I catheterized hei with the same 
findings a repeat audiogram showed even further improvemenc 
Fig 3) 

I consideied this to be a fieak case and showed copies of 
the audiograms to seveial colleagues, who also thought it o 
My having made and saved the copies of these audiogian^® 
made possible this lepoit 
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she noticed decreased hearing in her left ear vrith a feeling as of closure 
of the ear Physical examination showed both tvmpanic membranes to 
he normal in appearance There was no visible evidence of fluid in the 
left middle ear in various head positions but massage nith the 
otoscope moved the drum head with a sluggish undulatory motion with 
forks'the "Weber test was referred to the right or sound side, tlm air 
conduction equalled tlie bone conduction bilaterallv ^ the fork 'was heard 
better via the tragus than via the mastoid and the low limit was 26 cps 
bilaterallv The audiogram (see Fig 4) shoned essentially normal air 


DR L. M SELLERS 
OR L. A. MICHAEU 
OOCTCAS BJtUINC 
DAU.AS. TEXAS 


AUDIOGRAM 

or 


Mrs M 


AliSM^rkh^ 


4000 eooo toooo 


1O0 

KOT 

HEARS 


- X— ^ 

: X 1 

1 1 1 I 

1 - -IT - 

1 

1 n 

i ! 

1 

i 

1 1 

1 BEFORE Am 

After Cati 

eTEKirATiotf 

! 

! 

! ! 


1 

1 

1 

i 

1 1 1 1 


o' 1 


i H !>- i 

•i UJtJ 1 1 

i * " 

1 

1 Disc. 

i 

1 TOl^ 

1 

1 MO- 

1 

1,. 

1 

{ er»VA 
j CU«t» 

i 

1 rxrz 

1 ritxD 




1 

S 



1 FORK 

Wtn* 



AC.BC 



M T 



cnxc 



1 GALTON 



1 Low 




Fig 


9 


and bone conduction in the right ear There was a mid-range loss in the 
left ear for both air and bone conduction the air conduction loss being 
greatest at 1 000 cps where she was recrmting markedlv Again all the 
criteria vere present for the diagnosis of cochlear damage 
Catheterization of the left tube revealed moderate occlusion with rales 
and after catheterization fluid with air bubbles was seen in the left 
middle ear Repeat audiogram (see Fig 5) showed the air conduction to 
be now essential!' normal She was seen and treated t"ice more and 
uas dismissed on April 2S with her hearing improvement sustained 

Case A o i iliss II G age 47, presented herself Julv 5 195S On Mav S 
she was in an automobile accident with some mild injur' to the head 
Since then her left ear had bothered her with ringing, roaring and some 
loss of hearing Xo legal action uas pending Ph'sical exammation of 
the ears "as normal The fork tests shoued the Weber referred to the 
left side undisturbed air conduction bone conduction and tragus-mastoid 
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In talking about it with Di Theodoie Walsh, he advanced 
the speculation that it had been the lesult of a small dioplet 
of thick mucus lodged in the lound window, which was dis¬ 
lodged by the cathetei ization This appaiently answeis the 
puzzle 

I noticed seveial cases duiing the following yeai that weie 
similar, but they weie placed back in the office files as being 
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meiely evidence that unusual cases seem to occui in gioupSi 
and so w'^eie lost foi statistical pui poses except as subsequen^ 
visits turned them up, because we keep no cioss index o 
diagnoses Some months ago it occui led to me that the 
scatteied cases may constitute a pattern, and I began 
a sepaiate lecoid of such cases Let us considei a fe'V o 
them 

Case No 2 Mrs M J G, age 60 -was seen first on April 8 ^ 

mediately following a bout with true influenza three weeks pre 
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relationships and the low limit to be 26 cps Her audiogiam (see Fig 6) 
showed essentially normal air and bone conduction cuives for the right 
ear -nith a left an conduction low and middle tone model ate loss, there 
being a 25 db loss at 1,000 cps The curve lose shaiplv to noinial at 2 000 
cps and above normal at 4,000, 8,000, and 10,000 cps The bone conduction 
cuive foi the left eai was 10 to 15 db below the air conduction cune until 
4,000 cps wheie thev became identical At 1,000 cps theie was marked 
recruitment Here apparently was a clear case of traumatic cochlear 
damage that I feel sure would have held up in any court of lav had a 
damage suit been pending 

Catheterization of the left tube showed initial occlusion which jielded 
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to the air current An audiogiam made immediateli subsequen ^ „ 

catheterization presented a noimal curve (dash line) as slionn i ^ 

She was seen again in one week, when a loss less than the j^ent 

was present This, too, yielded to catheterization At the tliiid ‘ 
a week later she showed fuitliei impiovement This 
ment has been maintained b\ bi w eekl\ and now ti i w eekl> sessi 


Case Ko } Ml C P , age 47, was seen fust on Juli 15, 1958 
plained of a loss of hearing in the light ear with a feeling pgr 

His trouble had existed for three months and had followed an 
respiiaton infection Physical examination reiealed slight biiai < 
panic membrane retraction without fluid in the middle ears W 
tests he lefeiied the Weber to the left (sound) conduc- 

showed the air conduction to be questionably better than the non 
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12 incision again jielded fluid, but much less than on the first occasion 
His pi ogress since has been unerentful 

Case A'o 5 Mr W INI R , age 60, came to us first on JuH 15, 1958, the 
same da\ on which we first saw Case No 4 Theie was fullness with 
diminished hearing in the left eai of two and one half months’ duration 
and w ith no atti ibutable cause He felt bettei, and he heard better w hen 
hing on his left side Theie was marhed letiaction of the light Unipanic 
membrane The left t^nlpanlc membrane was moderateU reti acted and 
a scant amount of fluid, whose le\el shifted with change of head position, 
was present 

The fork tests showed the Webei to be without lateralization, the Rinnd 
demonstrated air conduction to be greatei than bone conduction, heaiing 
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bj tragus was bettei than hi mastoid and the low limit in both ears 
was 26 cps The right ear showed audiometncallj (see Fig 10) a high 
conduction loss commensuiate with his age, the left ear a 
miaale and high tone loss There was bilateral lowering of the bone con 
auction thi eshold curi e greatei in the right ear at 1 000 cps In the left 
ear there was maiked leciuitment at 1000 cps Catheterization of the 
*6tt tube reiealed moderate occlusion which tielded to gentle pressure 
with the appealance of bubbles in the middle ear fluid A lepeat air 
audiogiam (see Fig ii) showed marked improvement in the 
miuale lange the hearing level now equalling that of the right ear 
vringotomv followed again bv catheteiization, pioduced a profuse dis- 



















500 


SELLERS PERCEPTION DEAFNESS TESTS 


tion, healing by mastoid was greater than by tragus bilateralh, the Gelle 
test was positive for fixation of the left stapes, and the loiv limit was 26 
cps bilateiallv 

The audiogiam (see Fig 8 ) was completely normal foi the left ear, 
but levealed a mid tone range loss by an conduction m the light ear, 
with the greatest loss at 1,000 cps, wheie theie vas maiked lecrmtment 
The bone conduction cuive was loweied definitely, but was not lower than 
the air conduction curve 

Cathetenzation of the light tube disclosed slight occlusion, ivhicli opened 
undei model ately light piessuie and without lales, but without relief of 
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his feeling of fullness and deafness Recalling Di Walsh’s gynd 

this pictuie could be pioduced by heai'j mucus clinging to , , ( 1,5 
window, I lepeated the cathetenzation, using incieased piessuie 
dium head was distended and veij slight veitigo occuried A 
audiogiam (see Pig 9) showed a maiked rise of the air conduction 
to almost the normal level 

On Juh 15, there was a lecuiience of his symptoms The 
found to be occluded, and lales weie lieaid when the occlusion J 
but without lelief The drum head was incised, and catheterizati 
repeated This time a piofuse amount of stiaw coloied fluid 
into the canal On July 24 the dium was healed, and his bean b 
essentials noinial ^ 

On August 18 theie was a leciiirent tubal occlusion, and on Sep e 
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out lintli a marked drop to the right, with notching at S,000 cps that carried 
the cur\ e out of hearing limits The hone conduction cur^ e, although 
higher than the air conduction cui\e, was lowered markedly but rose to 
the right Because of the maiked lowering of the air conduction curie 
of the left ear loudness balancing was not feasible Fortunateh, this 
omission lemedied itself later 

Catheterization of the left tube reiealed model ate occlusion, which 
vielded to pressure and without rales Tlieie was niaiked hearing im- 
proiement (see Fig 13), relief of the feeling of fullness and complete 
loss of the wooden qualiti of the loice 
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Thiee dais later theie was a maiked spontaneous impioienient whicn 
was increased b\ catheteiization (see Fig 13) 

On Septembei 8 there was a niodeiate recurrence of hei simptoms and 
findings, as shown in Fig 14, but this time loudness balance at 4,000 cps 
was feasible, and it reiealed leiv maiked lecruitnient Catheterization 
immediately brought her an conduction curie up to appioxvmateli that of 
her right eai Her improiement has been steadi, and at the time of this 
Writing there has heen no fuither recuiience 

C^seAo 7 Air F S , age 42, was first seen on June 3 1957 complaining 
of hearing loss with tinnitus in the left eai for thiee months Its onset 
occurred duiing an attack of acute rhinitis Theie was no lertigo With 
the folk tests the Ileber lateralized to the right the Rinne was normal 
in both ears, and the low limit bilateialli was 26 cps (see Fig 15) 




502 


SELLERS PERCEPTION DEAFNESS TESTS 


chaige of \ellow fluid The impiovement in liis lieaimg level lemained 
the same and he u as discharged on July 21 He has been seen subseiiuentlj 
conceining anothei otolaryngological problem, and his hearing was the 
same as on July 21 In this case the histoiy and the clinical and audiolog 
ical pictures substantiate Di Walsh’s pioposal that the cochleai sm 
diome in these cases is pioduced by occlusion of the round iiindow It 
w ill be 1 ecalled that the patient stated in his histoi > that turning onto 
the left side (which bj giavity would tend to clear the lound window) 
paitially relieved his hearing disability 

Case No 6 Mi s A Y , age 54, was seen on August 30 195S, because of 
seveie piogiessive heaiing loss and tinnitus in the left eai Hei complaint 
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had been present for si\ weeks and had followd an infection of * 
teinal auditorj canal Hei voice was chaiactei istic of seieie peic i 
deafness, wooden in tone high pitched and vei\ loud 

The canals, tvmpanic membranes and middle eais weie 
appearance Bj folk tests the Webei was heard in neither ear, 
test showed the air conduction to be gieatei than bone conduction i * 
b> tiagus better than by mastoid, and the lowei limit to be 2 b ci . < 
bilaterallv (see Fig 12) 

The audiometiic an conduction curie of the light ear cns 

tip downward to the light with marked notching to GO db 
The bone conduction cuiie appioximated that of the an ^ygi, 

cune The left an conduction cuiie showed marked lowenng m 
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AufliometncalP the right air conduction cur^e lemamed at the zero 
line until 2 000 cps after iihich point it diopped continuoush The hone 
conduction cune nas depressed and roughli folloued the air conduction 
cune The left air conduction cui\e showed a le^el depression at oO do 
until 2 000 cps, after which it roughlv folloived the right air conduction 
curie at a o to 15 db lower lei el The left bone conduction cune was 
lower than the air conduction cune and rough!' followed it Recruit¬ 
ment was present in the left ear at 1000 cps The tube was widelv 
patent, and no improiement in heaiing followed catheterization A final 
diagnosis of cochlear inipaiiment was made and he was placed on iitamin 
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vasodilators His air conduction curie fluctuated upwaid and downward 
as shown bi the dash lines on Fig 16 for Juli 1 1957, and Maich 1, 195S 

On August 26 1958 he came to the office and stated that his ‘ ear had 
popped open lesterdai” and that he felt completeli relieied His air 
conduction at this time is indicated bi the heavj solid line in Fig 16 
This episode could hai e resulted onlv from something dislodging itself 
from some critical area in the middle eai and I can imaeine no site other 
than the round window for this 

The cases that ive have discussed here aie of gieat im¬ 
portance to all of us in oui piactice 

It has become a habit lately foi otologists to look doivn 
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pletely and went on without lelief to nhich they weie entitled 
by Almighty God This thought of misplaced tiust is a giave 
one to beai, even though the eiioi occuiied while the best of 
medical thought and piactice of the time was being utilized 
It IS not enough that we did oiu best Oui best simply was 
not good enough 



Fig 17 


It now has become the piactice in our office to catlieteiize 
eveiy case m which unilateial cochleai impanment has been 
diagnosed This, I am sine, nill account foi the incieasing 
fieqiiency with which these cases piesenting false positive 
peiception deafness tests aie being uncoveied, and we aie 
looking with only a slightly less jaundiced eye on cases diag¬ 
nosed as bilateial cochleai impanment 

In spite of all that we have just said, less than a foitniglit 
aftei the foxegomg poition of this communication was com¬ 
pleted the next case presented itself 
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their noses at catheteiization of the eustachian tube, so much 
so that it has become almost a lost ait Those who speak of it 
may do so at the cost of being consideied m the twilight zone 
of piactice This is undeistandable Foi all too many men 
m otology m the recent past it was the vade mecum of then 
piactice, and it was used whether indicated oi not A leaction 
following Newton’s thud law was inevitable I am afiaid 
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that I have been almost as guilty in this lespect as anyone 
I diead to think of how many pooi souls who piesented to me 
the pictuies that I have piesented to you today (with ^h® 


ception of those who showed physically the piesence 


of fluid 


in the middle eai) have been told by me that then 
was only possibly amenable to tieatment by oial oi 
medication, and who, when they leceived no benefit, n 
to a less “mfoimed” and less “scientific” medico than 
and found lelief, oi fai woise, those who ti listed me co 














INJURIES AND SEQUELAE ASSOCIATED WITH 
ENDOTRACHEAL ANESTHESIA 

J Allan Fields, M D , 

Foit Laudeidale, Fla 


The advantages of the endotiacheal method of anesthesia aie 
well known Theie has, howevei, been lelatively little wiitten 
about the disadvantages of this piocediiie which has come to 
be so eminently useful to us An evei inci easing sense of 
awaieness of the possible sequelae of endotiacheal anesthesia 
has been manifest diiiing the past decade Oui attention 
has been paiticulaily stimulated by Flagg,' Mintz and Adii- 
ani,= Moss," Baion and Koldmoos,' and Holingei and John¬ 
ston = The majoiity of the woik published on this pioblem 
has consisted of lepoits of o\ei one hundied cases of lal^'ngeal 
gianulomata following endotiacheal anesthesia 

This piesentation mil deal with the causes, the suggestions 
foi pievention of intubation accidents and sequelae, and a 
desciiption of the moie seiious untowaid leactions seen 
dining the past twelve yeais 

The undesiiable effects of intubation should be dnided 
into those caused by, 1 inexpeit use of the laijmgoscope, 
2 tiaumatic passage of the endotiacheal tube, 3 the piesence 
of the tube itself in the an passages 

Many of the sequelae following this method of anesthetic 
administiation aie due to faulty knowledge oi faulty applica¬ 
tion of a few basic piinciples Piobably the most fiequent 
is that of the patient’s position dining laiyngoscopy The 
usual “anesthetist’s position” is that of the lambda of the 
head foimmg a pivot with the suiface of the table, the point 
of the chin being diiected veitically The uppei teeth foim a 
fulcium between the batteiy handle and spatula of the laiyn- 
goscope Using this fulcium the base of the tongue and 

•Read Tt the Meeting: of the Southern Section of the American Liar\n- 
goiogical Rhinological and Otological SocieU Atlanta Ga Jan 23 

Editors Note This manuscript recei\e(l m The La^^ngroscope Office and 
accepted for publication Jan 2S 195*^ 

509 



508 


SELLERS PERCEPTION DEAFNESS TESTS 


Case No 8 Mrs S FH , age 42, was refeiied on Septembei 25,1958, b^ 
the Vocational Rehabilitation Division of the Texas State Education 
Agency foi whatever help we could give her, as she vas about to lose 
her oob because of marked deafness This deafness had been present 
since the age of 13 yeais and was of unknown origin Her heating tests 
as shown in Fig 17, weie typical foi perception deafness—the flattened 
cuive foi both air and bone conduction with marked laising ot both 
thresholds The fork tests and the speech leception tests veie in com 
plete agreement with the pure tone audiogiam Only an occasional uord 
could be distinguished at 55 db Raising oi loweiing the intensiU bi o 
db lost even that meager heaiing gain, howevei, she was an excellent 
(self taught) lip reader Catheteiization’ levealed both tubes to be patent, 
and it did not impiove the hearing A diagnosis of perception deafness 
was made, and she was told as gentlj as possible the gloom} outlook 
Fortunately, a friend as a last resort took her to a hearing aid dealer I'ho 
after making an audiogram, xvhich later proved to be quite similar to the 
one xve had made, empirically tried a bone conduction heaiing aid It 
woiked He happened to be a man of high ethics in his calling and he 
called me by phone to tell me what had happened I had him retuin her 
to me foi a check of my own findings These were as they were at the 
first examination with the following exception The speech reception 
threshold, using the bone conductor to the right mastoid, vas found to 
be at 25 db with excellent discrimination, as she heard practical!' all 
'vords on a spondee list of 50 words With the bone conductoi o'ei me 
left mastoid the left ear showed no improvement in speech leception ''S 
simply have no explanation to offei for this bizarre case It remains a 
challenge and a warning 


SUMMARY 

A shot t series of cases has been pi esented, giving audiologi- 
cal evidence of peiception oi cochlear deafness, but which 
pioved to have been caused by distuibances in the middle eai 
conductive mechanism 

Warning that these cases occur much more fiequently than 
past expel lence would suggest is offei ed 

In conclusion, we suggest the possibility that cases Num- 
beied 3, 4 and 5, with middle eai fluid, demonstiated physi¬ 
cally which simulated cochlear impairment, but with heaiing 
loss most notable m the middle tone lange, may suggest a 
pattern as an aid in diagnosing the presence of fluid m the 
middle eai when the fluid is not to be seen on examination 
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The advantages of the endotiacheal method of anesthesia aie 
well known Theie has, howevei, been lelativeiy little wiitten 
about the disad\ antages of this pioceduie which has come to 
be so eminentlj' useful to us An evei inci easing sense of 
awaieness of the possible sequelae of endotracheal anesthesia 
has been manifest dining the past decade Oui attention 
has been paiticulaily stimulated by Flagg,' Mintz and Adii- 
ani,= Moss,^ Baion and Kohlmoos,' and Holmgei and John¬ 
ston = The ma 3 oiity of the woik published on this pioblem 
has consisted of leports of ovei one hundred cases of laijmgeal 
gianulomata following endotiacheal anesthesia 

This piesentation will deal with the causes, the suggestions 
foi prevention of intubation accidents and sequelae, and a 
description of the moie seiious untowaid reactions seen 
during the past twelve years 

The undesirable effects of intubation should be divided 
into those caused bv, I inexpert use of the laryngoscope, 
2 traumatic passage of the endotiacheal tube, 5 the presence 
of the tube itself in the air passages 

Manj*- of the sequelae following this method of anesthetic 
administration are due to faulty knowledge oi faulty applica¬ 
tion of a few basic principles Probably the most frequent 
is that of the patient's positron during laiyngoscopj* The 
usual “anesthetist’s position” is that of the lambda of the 
head forming a pivot with the suiTace of the table, the point 
of the chin being directed vertically The upper teeth form a 
fulcrum between the battery handle and spatula of the laryn¬ 
goscope Using this fulcrum the base of the tongue and 

•Read at the Meeting of the Southern Section of the American Larjn- 
grolog^ical Rhmological and Otolo&ical Societ\ Atlanta Ga Jan 23 

Editors Kote This manuscript recei\ed in The Larvn^oscope Office and 
accepted for publication Jan 28 
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epiglottis aie piled anteiioiwaid allowing a view of the 
posteiioi laiynx By placing the left thigh acioss the end 
of the opeiating table and lesting the patient’s head on the 
thigh, one has achieved a position with w^hich the laiynx can 
be quite easily exposed by mei ely lifting the base of the tongue 
and epiglottis 


A fiequent eii’oi' in technique is the failuie to identify the 
stiuctiues acioss which the tip of the laiyngoscope passes 
Obseivation of this eiioi led Moss^ to state, “ploughing up 
the pharynx with a laiyngoscope in an attempt to dig out an 
epiglottis fiom a pool of bloody mucus is one of the least 
mspiiing sights of modern anesthesiology” The anatomy 
should be lecogmzed step by step beginning with the palate 
and pioceedmg in turn to the posterior phaiyngeal wall, base 
of the tongue, tip of the epiglottis, aiytenoid eminences and 
finally the vocal coids Duiing this progiession down the 
phaiynx, secietions aie best aspiiated by a stiaight iigid tube 
lathei than a soft catheter as the latter is moie difficult to 
manage with one hand 


Inexpeit use of the laryngoscope has caused a vaiietv '5 
mouth, phaiyngeal and laiyngeal injuiies Myeison® states, 
“All of us have seen bioken dentuies, loosened oi avulse 
teeth, and contusions oi laceiations in the legion of the ascend¬ 
ing lamus of the mandible, the tonsillai pillais, the tongue 
base, the epiglottis oi the phaiyngeal ■walls, and last, but ' 
no means least, the stiuctiues of the laiynx” 

Full appi eciation of the delicate sti uctui es with which the 
endotiacheal tube is in contact will demand of the anesthe is^ 
great cai e and gentleness in the inti oduction of the tube Manj 
of us have seen laceiations within the nose due to the excessne 
foice applied thiough a naiiow nasal an way Misdiiectmn 
of the tube so that it does not pass down the lowei mea us 
often leads to the belief that theie is inadequate space o 
accommodate it Much of the bleeding fiequently seen duiing 
nasal intubation is due to abi ading the adenoid, and is usiia 
of little significance Blind intubation, both nasally 
01 ally, should not be piacticed except in ciicumstances wi - 
it IS inadvisable oi impossible to laiyngoscope the pa 
Blind and tiaumatic passage of the endotiacheal tube is cie 
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ited by some obseiveis as being a factoi in the formation of 
laiyngeal granulomata and othei sequelae 

Case 1 Seen in consultation in 1953 The patient, a 'oung lad', "as 
sent to the Ear, Nose and Throat department for suture of a laceration 
sustained tu-o hours previouslv during direct laryngoscopj for the purpose 
of endotracheal anesthesia The laceration extended into the floor of the 
mouth on the left side as far anteriorlv as the second molar, inferiorly 
to the angle of the mandible, and posteriorlv along the base of the tongue 
to the level of the epiglottis There "as 'ery little bleeding The "round 
had not been discovered until the operation had been completed, and the 
patient complained of pain in the area After repair she made an un¬ 
eventful reco'er' 


COMMENT 

Appaientlv the anesthetist Avas struggling tvith a patient 
insufficiently relaxed Failuie to identify the passing anat¬ 
omy resulted in tlie teclinician’s becoming lost It is difficult 
to understand how enough foice could be applied to cause 
such a laceiation A smaller tear of the anteiioi tonsillar 
pillai caused by the collapse of the head of the opeiating table 
wlule the larjTigoscope was in place, has been obsen ed 

Case 2 T H , a colored man, aged 52, ivas scheduled on Ma' 26 1955, 
for removal of an extremelv large goitre Persistent attempts to intubate 
■were unsuccessful and the operation "as postponed because of moderate 
respirator' difficulty Breathing became progressive!" -svorse during the 
dav, and in the earlv evening the patient ""as in a state of extreme 
respirator" obstruction An emergencj tracheotomv "as performed at 
the bedside The lar'iix and trachea tvere found to be displaced 4 cm to 
the left of the midline causmg the tracheal incision to be made beneath 
the anterior border of the left sternocleidomastoid muscle Aeration 
improved immediatelv At midnight during a coughing spell consider¬ 
able bleedmg ivas initiated A large open th'roid vein was found and 
tied Mirror lar'Tigoscop' the follonmg da' revealed total obscuritv 
of the interior of the larynx b' edema and a large hematoma in'ol'ung 
the entire left side of the larvnx There ivere several areas of ecch' mosis 
in the phar'‘nx and hvpophar'-nx Larvngeal respiration graduall' re¬ 
turned and on June 15 1955, a thvroidectomv was done Final mirror 
larvngoscopv a month after the accident revealed no trace of the original 
injuries 


COMMENT 

Tins demonstiates tlie difficulty encounteied by a change 
in anatomic lelationships and the lesultant miuiies caused 
by too yigoious attempts to foice a tube into place It also 
demonstiates the lemaikable healing powei of these tissues 
and then abilitj' to withstand seiious injuiw and yet letum 
to a state of neai noimality Traimng, expeiience and judg- 
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ment aie woith just as much in this field as in any other 
specialty 

Case 3 A ivhite male was scheduled for removal of a lump from tie 
right side of his neck The surgeon’s pre operative woikup, including 
mirroi lai yngoscopy, failed to leveal any abnoimality of the lann\ or 
pharynx Endotiacheal anesthesia was chosen During the laijngoscopj 
extensive bleeding from the hypopharynx occuried A fellov anesthesiol 
ogist was immediately called to examine the patient He vas of the 
impiession that there was a tumor above the right vocal cord Earn 
in the afternoon a laryngologist was asked to see the patient Mirror 
laryngoscopy revealed extensive edema of the right side of the lann\ 
and pyriform sinus The entire right side of the lijpopharinx vas ob 
literated by the swelling Dii ect laryngoscopy immediately set off rather 
brisk bleeding, and the procedure was discontinued Ten days later 
much of the swelling had subsided, and direct laryngoscopy revealed a 
large fungating tumor of the right pyriform sinus, which was biopsied 
The pathologist reported squamous cell carcinoma Ten davs following 
this a laryngectomy, right hypopharyngectomy and right i adical nec 
dissection were performed The tumor was highly vasculaiized a 
extremely friable 


COMMENT 

The difficulties encounteied duimg intubation pioceduies 
thiough abnoimal or pathological anatomy should be Kept in 
mind The haste often associated with intubating undei 
pentothal adds to the pioblems of the anesthetist LaijTigo 
logical consultation in neck tumois should be lequested moie 
f 1 equently 

Although the immediate untoward lesults associated with 
endotiacheal anesthesia are due to tiauma, this is not entiie > 
tiue of those seen houis oi weeks later Laiyngeal edeina -s 
seen fi equently and is thought to be due to one, oi a combina 
tion of factors such as an oversize tube, excessive tiaunia 
duimg the passage of the tube through the laiynx, fuc ion 
of the tube against the structui es sui i ounding it, and chemi ^ 
nutation initiated by the solution used to steiilize the tu e 

Neciosis of tiacheal mucosa has been lepoited as due to 
piessuie of the inflated cuff Peiiods of anesthesia 
of SIX houis aie thought to be necessaiy in pioducing suf icie 
ischemia to bung about the neciosis'* 

The vocal coid polyps occasionally seen aie, m all 
ability, due to the oiganization of a small submucosal 
ihage oiigmating duimg the passage oi withdiawal o 
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tube Excessive voice use duiing the fust few post-anesthetic 
days may also be a factoi 

Hematoma within the laiynx mav vaiy fiom slight sub¬ 
mucosal hemoirhages along the coid edges to massive col¬ 
lections laige enough to obstiuct the an way The foi mei 
aie usually due to indelicate intioduction of the endotracheal 
tube, and the lattei to unusual and seveie tiaiima, inflicted 
by the tip of the lai ^^lgoscope 

The most fiequently lepoited late sequelae of endoliacheal 
anesthesia is the now thoioughlv familiai laivngeal gianu- 
loma 

Case J, On Pebrunrs 3, 1353, Mrs BF souRUt icllct of hot honi-to 
soice, stheezing tespit niton, nntl shortness of btonlh She had a itohlc 
opeiniton of long dmntion Ihtcc ntonlhs pre\lovislj Thote was no loporl 
of the introduction of the endotiacheal lube as having boon traumatic 
IntmedtateL on recoverj front tltc anesthetic the patient noticed tlmt 
her toice t\as shghtlt husU>, and after font da\s it became boat so Site 
Vi as told that this ttould soon disappeai, and on dlschatge fiom the hos 
pital several dajs latei it liad improved She lesumed hot usual vocal 
habits, admitting mote than modoiale voice use, and in appio\lmatelv 
three vveeLs was again fairly hoatse Often after coughing, phonatlon 
would be conipletelj lost foi a few seconds Theie was a constant sensa¬ 
tion of phlegm in the latjnx Wheezing and model ate shoitness of 
breath graduallj became manifest 

Mirroi examination revealed bilateial 4 mm, loiindcd, giav Ish purple 
pedunculated masses attached to the vocal cords just anteiloi to the 
vocal processes The} could be blown above the cords bv the air blast 
of coughing and when in the infeiioi position weie almost completelv 
coveted during phonatiop On Februntv 4 1353, direct larvngoscopic 
removal was performed, using topical anesthesia of pontocaine 1 per cent 
Micioscopic studv rev'ealed chronic inflanimatorv tissue The voice 
returned to normal, and there had been no recurrence up to the time of 
the patient’s change of residence to another citv several months later 


COMMENT 

It IS felt that vocal abuse could have been a piominent factor 
in the foimation of these lesions Seveial days of voice lest 
following endotiacheal anesthesia, particularly nr patients 
who are bent toward excessive vocalization, may be helpful 
in preventing this sequela 

The etiology of laryngeal gianulomata has been the subiect 
of much speculation, as exemplified by the following hst o 
factors thought to have a bearing on then formation 
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1 The Size of the tube 

2 The solution in which the tube was steiihzed ' 

3 Friction between the larynx and the tube 
U Blind intubation 

5 Febiile upper lespiiatoiy infections’- 

6 Elastic piessuie of the tight fitting tube’ 

7 Chemical composition of the tube " 

8 Constiuction of the advancing tip of the tube ’ 

9 Technique of introduction 

10 The curve of the Magill tube ® “ 

11 Face down position duiing anesthesia 

12 Duiation of the anesthetic 

13 Post-intubation vocal abuse 


TABLE I 

INJURIES AND SEQUELAE SEEN DURI NG PAST TWELVE YEAR S_ 

ADULTS_ 


CHILDREN 

1 

Laryngeal edema necessitating 
tracheotomy 

1 

2 

Laceration of anterior pillar of 

2 


tonsil 

3 

3 

Avulsion of teeth 

4 

5 



e 

4 

Broken teeth 

7 



8 

5 

Broken orthodontic appliances 

9 

6 

Hematoma of vocal cord 

10 



11 

7 

Ecchymosis of pharynx 

12 



13 

8 

Tracheitis 

14 

9 

Laceration of adenoid 

15 

16 

10 

Tear of ary epiglottic fold 

17 

11 

Laceration of lip 

18 



19 

12 

Contusion of gingiia 

20 


Severe laceration and separa 
tion of base of tongue from 
lateral pharyngeal wall 
Pinching of upper hp 
laceration 
Broken denture 
Broken teeth 
Avulsion of teeth 
Laceration of edentulous g 
gival margin 
Laceration of turbinate 
Laceration of adenoid and t 
nate 

Contusion of mandible 
Laryngeal granulomata, 
eral 


tensive 


of larynx 


sinus carcinoma 


It IS geneially agieed that there must be trauma to ^ 
thin mucopeiichondiium coveiing the medial aspect of ^ ^ 
tip of the aiytenoid caitilage The mere passage of a tuoe 
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thiough the laijTix, even if tiaumatic, does not necessaiily 
initiate the foimation of gianulonia Multiple bionchoscopies 
01 the leaving of a bionclioscope vithin the an way foi many 
houis has not been lepoited as causative 

O’Dnyei self-ietaining endolaiyngeal tubes neie used ex¬ 
tensively dining the yeais in which diphtheiia was pievaleiit 
No case of laiyngeal gianuloma has been lepoited following 
then use These tubes moved up and down with the laiynx 
duiing coughing, gagging and swallowing, and thus impaitad 
no fiictional tiauma to the vocal colds They did pioduce 
untowaid leactions but not gianulomata Myeison“ stated, 
“The O’Dwyei tubes, when used in too laige a size, caused 
subglottic edema fust If peimitted to stay in place a long 
time, ulceiation, peiichondiitis, neciosis, distoition, and 
tiacheotomy followed When a piopei size tube was used, 
the patient had no peimanent sequelae” Cleif’^ loutinely 
used the laigest tube that could be easily inti oduced, since a 
smallei size was too leadily coughed out 

The use of lubbei coie molds, oi plastic obtuiatois in the 
tieatment of laiyngeal injuiies has pioduced none of these 
lesions, yet these appliances aie of laige size, and aie pei¬ 
mitted to lemain wntliin the laiynx foi weeks and months 
Thej’' move with the laimx and cieate no friction 

It has been suggested that the cuive of the Magill tube 
may play a pi eminent part in the etiologi* Dwyei, Kionen- 
beig, and Saklad,® believe that this is a most impoitant factor 
in the pioduction of tiaumatic effects of endotiacheal an¬ 
esthesia, and have substituted a double cuived tube 

One of oui basic principles in laiyngeal tieatment has been 
enf01 cement of periods of voice lest Aftei denuding the 
%’ocal piocess by the endotiacheal tube, may not the tiauma of 
vocal abuse play a pi eminent lole in the final development 
of a gianuloma*^ Baitotf- feels that voice lest wmuld leduce 
the incidence of this lesion 

CONCLUSIONS 

It is felt that the moie seiious injuiies associated wnth 
endotiacheal anesthesia stem fiom the violation of basic pi in- 
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ciples of laiyngoscopy, and a failuie to appieciate the delicate 
anatomic sti uctures involved Ti aining in lar 3 Tigoscopy should 
be stressed among anesthesiologists Some of the causative 
factois in late sequelae aie inherent faults of the endotiaclieal 
method of anesthesia It is speculated that lemoval of the 
mucosa coveiing the junction of the membianous vocal coid 
and the aiytenoid are not, in themselves, responsible foi giaiiu 
loma formation, but that there is needed in addition the 
hammer and anvil action of vocal abuse to foige these lesions 
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CORRECTION 

In tliG papoi' "A Method of Ronioviii}’ a Nabal Ilonianjn 
opoiialoma” by W Burbank Woodbon, publislicd 
Lar\ NGOSCOl’E foi Apt il, 1959, on page 147, the last paiiilU«I 
sliould lead “ a veiy laige giowth ineabuiing 2 5\1 '' ' 
eni was leinoved 



ADENOIDS, TONSILS, AND TWO DECADES OF 
CHEMO-ANTIBIOTIC THERAPY 

Peter N Pastore, M D , 

Richmond, Va 

As IS customaiy in the piepaiation of any medical leport, 
some of the literatuie dealing with the tonsil and adenoid 
pioblem in lecent yeais was leviewed Boies^ (1948) noted 
that fiom “1942 to 1946 inclusive, theie has been an aveiage 
of 100 papeis pei yeai concerning tonsils, listed in the Qiim- 
teily Cumulative Index, and this in spite of the wai yeais 
when medical literatuie was less voluminous than in oidmaiy 
times ” 

Intelest in the subject has not diminished in the past ten 
yeais Vaiious aspects of the mattei, such as pie-opeiative 
medication (Rendall) , pie-operative management (Jonkees) , 
the use of vitamin K (King), the internists’ vievTOint 
(Badgei), geneial aspects (Eley) , the i elation of heaiing 
(Hoople) , stiess on moie complete lemoval (MePzei) , the 
anatomy and histology of Rosenmuellei’s fossa (Reeves and 
Brill) , the complications and then management (Woik), and 
moitalities and moibiditj’- (Cummings), weie all noted by 
Wishart,= et al in a review of the literatuie (1954) Newei 
concepts concerning the preventive influence of tonsillo- 
adenoidectomy on the common cold aie reviewed by Hollendei,^ 
who concludes “No causal relationship between the pharyn¬ 
geal lymphoid stiuctuies and the common cold (oi other 
lespiiatory tract diseases) can logically be considered unless 
the existing tonsillar disease falls in the category of so-called 
focal chronic tonsillitis” The specific lole and problems of 
the adenoid are discussed by Senturia,^ who stresses the im¬ 
portance of the complete inspection of the nasopharynx during 
operation McGovern® reviews the advantages of endotracheal 

•Read at the Meeting of the Southern Section, of the A.merican X^aryn- 
golo^ical Rhinological and Otological Societj Atlanta Ga Jan 23 1959 

tDepartment of Otolog% RhinoIog\ and L.ar\ngolog\ Medical College 
of \ irginia 

Editors Note This manuscript recei\ed in The La^^ngoscope Office and 
accepted for publication Jan 28 1959 
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anesthesia and notes that the intioduction of the Salk vaccine 
lias piobably alteied the impoitance of the much-debated 
association of tonsillectomy and poliomyelitis 


Johnston and Watkins'’- (1954) felt that the decision to 
lemove tonsils and adenoids has been too conseivative foi the 
past 30 yeais They studied 598 childien following tonsil and 
adenoid lemoval One hunched twelve weie between the ages 
of 1 and 4 yeais, 331 weie between the ages of 5 and 7 veais, 
and 155 weie between the ages of 8 and 14 yeais They noted 
a 1 eduction in eai infections, deciease in abdominal pain 
lefeiable to chionic infection, and fewei attacks of bioncliitis 
Patients with sinusitis (13 out of 28), and asthma (thieeout 
of 22), showed least impiovement aftei opeiation The peiiod 
01 duiation of follow-up studies was not deal They con 
eluded that tonsillectomy and adenoidectomy lemains a highlj- 
beneficial pioceduie in the piopeily selected cases 


Theie appealed to be a suipnsing lack of papeis 


1 elated 


specifically to the use of antimici obials and tonsil-adenoidcc- 
tomy Oizac- studied 500 childien 2 to 12 yeais old, subjec cc 
to tonsil and adenoidectomy m 1954 and 1955 Pie-opem I'C 
Adi enosem, one mg tliiee times a day, and a mixtuic of benza 
thine penicillin and tuple sulfonamides, one teaspoonful uce 
times a day, was given foi seven days At opeiation, one 
of Adi enosem and one cc piocaine penicillin weie acniin 
isteied intiamusculaily, and lepeated two houis aftei coni 
pletion of sui geiy On dischaige fiom the hospital, ben/a un^ 
penicillm-tiiple sulfonamide mixtuie with codein, 
spoonful foui times a day, was continued foi six days ' 
bundled patients, as contiols, leceived no medication be oieo 
aftei suigeiv 


“Ilecoids woio Uept on o.icli p.iticnl concoinlng tho a'’ 

/ pilnidi\ and socond.iM hcnioiiliiiKC, ? postopei.itivo o( 

dotpimined in clinical exainlnatlon and evidence of undue of 

tempeiatuie, and ‘I postoi)oialive pain as ineasuied by in 

teleplione c ills fiom paients and questionlnB ol tlie p.iicnt ai 
tile poslopeialive peiiod ^ 

“I’linmn liemoirliaKP occuiied in 17 pei cent, and 
iliane in 1 pei cent of the 100 contiol iiatients, but in n^ne 
childien mIio leceived pieopeialivo and postopeiative niedlca • 

"Postoiieialive infections letaidod convalescence in 11 (iio 100 

tlie 100 uninedicated contiols but In onlj seven (1 1 I’P' ceiii) 


tieated childien 
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‘Three of the treated patients had catarrhal acute otitis media, three 
pharingitis with adenitis, and one had bronchopneumonia Viral gastro- 
enteiitis det eloped after operation in anothei patient in this group but 
was not counted a true postoperatite complication since three faniilv 
contacts had become ill with the disease the da^ before the child was 
operated upon 

“In the unmedicated group otitis media occuiied in seteii patients, the 
acute catarihal foim in si\ and punilent acute in one Two had bioncho 
pneumonia, thiee had phar\ngitis with ceiMcal adenitis and one had 
cistitis 

‘ Postoperatii e pain set ere enough to wai i ant one or moi e phone calls 
fiom the patents for additional treatment was thiee times as fiequent 
foi the controls as foi the medicated patients *’ 

Riggs^ indicated that pie- and postopeiative penicillin 
should be consideied, but not given unless definitelv indicated 
toi piotection, and that “sulfonamides and othei antibiotics 
pie- and postopeiatuely mav be justified ” 

A biief but concise lepoit, vith special lefeience to the 
alleigic implications on lespiiatoiy symptoms and the in¬ 
fluence of tonsil and adenoidectomy is that of Clem" (1952), 
tvho summaiized “The opeiation foi lemotal of tonsils and 
adenoids should be peifoinied foi adequate indications in any 
child uhom the physician feels will be benefited by this pio- 
ceduie Most failuies aie due to the fact that similai symp¬ 
toms of alleigic etiologj- aie o\eilooked Collect diagnosis of 
the alleigic disease, followed by thoiough specific tieatment 
will often pi event this opeiation, as well as certain common 
complications ” He also lefeis to the impoitant study of 
Kaisei^" (1940), -ulio wiote on the significance of the tonsils 
in the de\ elopment of the child 

The stimulus foi the following comments evolved fiom the 
clinical impiession gained duiing the past few yeais that 
manj- chddien aie being lefeiied foi tonsil and adenoidectomy 
at a veij* eailj- age The histoiy mvaiiably leveals one or 
moie of the following 1 Recuiient attacks of tonsillitis and 
adenoiditis, 2 lepeated attacks of tonsil and adenoiditis with 
associated otitis media, 3 clinical indications of sensitivitv 
to one 01 moie chemo-antibiotic agents, 4 decieased inteival 
of fieedom from uppei lespiiatoiy tiact infections involving 
the tonsils and adenoids, 5 definite lesistance to the bene¬ 
ficial effects of chemo-antibiotic and medical theiapy, 6. fius- 
tiated paients oi physicians, faced with the lecuiiently ill 
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01 111 liable child, necessaiy diug bills, medical fees, sleepless 
nights, and lestiaint of adult social activity All patients aie 
physician lefeiied 

Specifically, this study was undei taken to 1 deteimine, 
if possible, whethei these observations weie unique on a local 
basis 01 indications of a national trend, 2 compaie the age 
levels foi the lemoval of tonsils and adenoids befoie the intio 
duction of chemo-antibiotics with the piesent, 3 deteimine, if 
possible, the lole of chemo-antibiotic agents at the time often 
sil and adenoidectomy, Jt obtain some idea as to the piesent 
indications f 01 the opeiation, and 5 obseive the effect of pie 
and postopeiative tieatment with chemo-antibiotics The 
lesults of a study of the lattei (No 5) will foim the basis 
of a futuie lepoit 

Aftei much thought and investigation, it was found that, 
due to the method of keeping physicians’ and hospital lecoids, 
intioduction of new hospitals, and many othei factois, no 
leliable data (local) in the peiiod piioi to 1936 (piechemo 

antibiotic pel lod) could be assembled foi compaiison puiposes 

This discoveiy led to the development of a shoit samphoS 
questionnaiie, which was mailed to at least two oi moie 
otolaiyngologists, aged 50 years oi ovei, in each State o 
Union Complete i etui ns numbeied 101 One of these 
eliminated to simplify lesults The findings aie summaiiz 
as follows 

Question No 1 

Is it youi impiession that in geneial theie has ^ 
change in the age level foi tonsil and adenoid 
duiing the past ten yeais (as compaied to the peiio 
thiough 1938) ’ 


TABLE I 

_ Forty sit leplied NO, Fifty foui replied YES 

Degree of Change _Lo " ered 

1 vear 

2 yeais 

3 ■vears 


None of the above were supported 
rendered as clinical Impressions 



by statistical studies 
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A moie definite evaluation was submitted by Simonton" 
compaiing tbe age and numbei of opeiations foi tlie yeais 
1935 and 1957 


1935—Age 

Number 

1957—Age 

Number 

2 

13 

2 

26 

3 

10 

3 

30 

4 

19 

4 

41 

5 

15 

5 

47 

6 

19 

6 

46 

7 

22 

7 

36 

s 

_13 

s 

21 


111 


247 


Qttestwn No 2 

Numbei m oidei of youi impiession the thiee most fiequent 
piecipitatmg factois oi indications leading to tonsil and 
adenoidectomy in the age zeio to 10 yeais 

The answeis weie as follows Ft'ist, multiple attacks of 
piimaiy tonsil and adenoiditis, 80, second, lepeated attacks 
of eaily otitis media, 62, timid, obstiuction to bieathmg, 30, 
foiiith, leduced heaimg (not acute), 25, fifth, lepeated at¬ 
tacks of lesistant otitis media, 13, and 4 each foi peisistant 
ceivical noditis, lesistance to the benefits of chemo-antibiotics, 
common cold, and focal factois Seven listed a single mis¬ 
cellaneous condition 

Question No. 3 

Do you pi escribe chemo-antibiotics loutinely’ 


TABL.E II 


Before Operation 


After Operation 

so 

None 

_ 62 

9 

1 da> 

16 

3 

2 days 

_ 8 

8 

3 dajs or longer 

6 


7 days or longer 

S 


Question No h 

List the two complications noted most fiequently within 
the first ten days after tonsil and adenoidectomy 
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Bleeding within the fn st 24 hours aftei operation was listed 
by 40, and alter four days oi during the slough period by 30 
Thnteen leplies specilied the adenoid region Infection (not 
classified and piesumably of the postopeiative sites) was the 
second most fiequently noted by eight Among the post 
opeiative symptoms and conditions noted weie soie thioal, 
otolgia, vomiting, fevei, dehydration, anorexia, otitis media, 
uppoi lespiiatoi v-tiact infection, and worried motlieis, in the 
Older mentioned None indicated the relation of antimi- 
ci obials to the complications or symptoms 

The losults ol the questionnaiie aie suggestive of a slight 
trend to an earlier age for the operation To determine anv 
possible correlation at the local level, we then reviewed the 
ages of all patients having undergone tonsil and adenoid 
operations and peiJormed by Operator A at one hospital din¬ 
ing the seven-yeai peiiod 1952-3958, inclusive The findings 
aie noted in the following 


TABLE in 



In Table III, it will be observed that the youngest 
less than one year old, totaled (>, in the l-to- 2 -yeai-old PC'’ 
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TABLE V 


Age 1952 

1953 

1954 

1955 

1956 

1957 

195S 

Total 

13 

2 

3 


5 

1 

4 

15 

14 _ 


A 

o 




2 

5 

15 


1 

1 

2 


3 

7 

18 1 

1 



1 



3 

17 - 






1 

1 

18 


1 


2 

3 

2 

S 

19 1 

1 



1 



3 

2 

4 

8 

1 

11 

4 

12 

42 


TABLE VI 


Age 

1952 

1953 

1954 

1955 

1956 

1957 

195S 

Total 

06 „ 

154 

150 

137 

81 

140 

181 

205 

1048 

712 

18 

38 

42 

24 

71 

60 

70 

323 

1319 _ 

2 

4 

S 

1 

11 

4 

12 

42 

20 or older 

6 

10 

11 

3 

10 

9 

7 

56 

Total 

ISO 

202 

198 

109 

232 

254 

294 

1469 


theie weie 12, in the 2-to-3-yeai-old peiiod theie weie 161, 
and the majoiity, in about equal distribution, in the 3-thiough- 
6-yeai age gioup 

Table No 4 shows a maiked deciease in the numbei of 
opeiations peifoimed after age 7 yeais The latio of opexa- 
tions fox both tonsil and adenoidectomy ox tonsillectomy alone, 
IS about the same fox the age group fiom 13 yeaxs thxough 
19 yeaxs when compaied to all ages fxom 20 yeaxs and above 

Fiom these xesults, it can be noted that the majority of 
tonsil and adenoid operations axe performed in the age period 
fiom 2 thxough 7 yeaxs, and the period between 3 yeais and 6 
years represents the greatest concentration period for the 
operation in this senes 

FACTORS CONTRIBUTING TO THE OPERATION AT AN EAELT AGE 
IndtcaUons 

It was of interest to note that the indications in our group 
followed very closely those of the questionnaire group Every 
patient was physician referred, and presumably a medical 
therapy failure A close review of the group (254) under- 
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going suigeiy in 1957 showed that piimaiy tonsil and adenoul 
ills was lesponsible foi the operation in 69 pei cent, tonsil 
and adenoiditis with histoiy of colds and olilis media ami 
with 01 without healing impairment, 26 pei cent, and all 
othei causes 5 pei cent All of the patients undei age 12 
yeais had persistent ceivical noditis, and the majoiity had a 
histoiy of decieased effectiveness of chemo-antibiotic theiapv 
with each succeeding attack 


Anesthesia 

The introduction of endotracheal tubing by the expeiienced 
anesthetist team, contiibuting to a safer method of anesthesia 
administiation, is, in our opinion, a major factor of im 
poitance in peimitting a safe tonsil and adenoid operation at 
any age, but paiticulaily in young childien. This encomages 
the lefening physician and the paienls to seek oi consent to 
an eaily operation 


Conti ol of Bleeding 

This, in oui opinion, is (next to safe anesthesia) the aioit 
important factoi Multiple factors aie responsible foi exces¬ 
sive bleeding With caieful preparation, this phase can e 
minimized by 1 having the patient at his best physica 
state, 2 minimal degree of infectious state possible, 3 con- 
tiol of bleeding at the time of surgeiy, and h the use 
chemo-antibiotic therapy pie- and postopeiatively, as indica e( 
on an individual basis 


Rhoads, et alstated that "piolonged antibiotic theiapy 
not followed by extii pation of the tonsils may be serious, even 
if the micio-oiganisms that were the oigmal objects of ' 
antibacteiial attack are tempoiarily eliminated ” Then sum 
mary is woith noting 


Blood cultures talcon just after tonsillectomy were positive lii 
cent of a group of 08 patients who received no antibiotic jn a 

tonslllectomj The incidence of bacteria was reduced to » 9 rw 
gioup of 20 subjects who received penicillin in a dally ,ii„cconi' 

800,000 units intramuscularly for foui to ten days prior to , (joooOO 
The Incidence of bacteila In a group of 29 patients who „„nicillln 

to 800,000 unit doses (half this dose foi children) of proup 

12 to 18 hours and one houi prioi to tonsillectomy oi in a s 
(seven) of patients receiving 000,000 to 1 , 200,000 units oniin 
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fue to se\en da\s prior to opeiation 'was not reduced belou that of the 
control group Beta hemohtic streptococci uere obtained fiom blood 
cultures four times, pneumococci once. Alpha hemoljtic streptococci 
(green forming) or Gamma anliemoUtic stieptococci 2S times and a com 
bination of Beta bemoBtic streptococci and Gamma anbemoDtic strepto 
cocci tuice The need for se\eral da\s preoperatne tieatment \Mth 
penicillin to pre^ent post-tonsillectom\ bacteremia is obiious 

In the control series of 6S patients -ftho had no antibiotic tieatment 
immediateh preceding tonsillectomv. Beta hemobtic streptococci it ere 
present in 57 4 per cent of the cultures of tlie excised tonsils although 
these micro organisms were found in onlt 2S 26 per cent of throat cul 
tures taken just before the operation Among patients receit ing penicillin 
in single doses onlt Die dav before and the da\ of tonsillectomx, 31 03 
per cent had Beta hemohtic streptococci in the excised tonsils, although 
these micro-oi ganisms xiere not present in the tin oat cultuies taken just 
before tonsillectonn Beta hemohtic streptococci •were found onh once 
in the cultures from the excised tonsils of persons receiMng penicillin 
intiamusculaih each dai for foui to ten da\s piior to tonsillectomx Most 
of the giampositne niici o oi ganisms except micrococci and Gaffkxa tetra 
genus uere greath reduced in number bx penicillin administered intra- 
niuscularh, but gram positn e micro organisms, such as Klebsiella pneu 
moniae, Aeiobacter aeiogenes, and Escherichia coli, xxere found in in¬ 
creased numbers in cultures from the thioats and excised tonsils of these 
subjects 


SUMMARY 

Accuiate statistics foi compaiison of adenotonsillectomv 
age levels befoie and aftei tlie iiitioduction of cliemo-anti- 
biotics (1936) aie not leadilv available 

Chemotheiapv and antibiotics appaiently have not eli¬ 
minated the need foi the opeiation beloxv the age of sexen 
yeai-s 

The vse ni eaily infancy of chemo-antibiotic theiapy to help 
contiol the systematic spiead of infection and i educe the com¬ 
plications of cold and tonsil-adenoid infections 

The appaient ineffectiveness of chemo-antibiotics xvhen 
used lepeatedly. 

The appaient lack of immunity of many young childien to 
lecuiiing attacks of tonsil-adenoid infection with oi xvithout 
colds 

The value of pie- and postoperative anti-miciobials 

Impioved techniques foi safe anesthesia, public knowledge 
of medical facts, and public acceptance of hospitalization care 


528 


PASTORB T & A'S AND CHEMO-ANTIBIOTICS. 


The above, collectively, aie some of the factois contnbuting 
to adenotonsillectomy at an eaily age 

1200 E Broad St 


Medical definitions 

Antibiotic—1 Destructive of life i Pertaining to or charactcrlzei 
antibiosis The term antibiotics is given to antibacterial ‘‘OMtanm oi 
biologic origin They are derived from bacteria (pyoc>anase pjocan n 
tjrothrlcin) from aetlnomyces (actinomycetln actinomjcin, streptotnr ™ 
streptomycin), from molds and fungi (penicillin citrlnin 
gatln, fumlgacin, claviformin flavlcln flavlcldln and others) 
substances other than micro-organisms (lysozyme chlorcllin canaM 
allicin) 

Chemotherapy—The treatment of disease by administering obemica' 
which affect the causative organism unfavoiably but do not injure i 
patient 


COURS DE TECHNIQUE AUDIOMETRIQUE 

The Faculty of Medicine, Pans Fiance, will hold a Comse 
in Audiometry, October 12-18, 1959, under the chamnansup 
of Prof M Aubry of the Clinic of Oto-Rhmo-Laiyngo 
The tentative piogram includes lectures on the scieiiti ic 
fundamentals, the technique of audiometiy, discussions o 
the lesults and problems of interpretation, and g 

discussions Piofessoi Aubry will be assisted by MM 
Professeurs Agreges J J Debain and R Maduro, les Docteais 
P Aboulkei, J Bouche, P Cleic, H Henrot, R Maspetion, J 
Pialoux, J Bouchet, M Burgeat, L Chevance, P-R 
P Robert, B Vallancien, Mme S Boiel-Maisonny, M 
Piofesseui A Didier, MM R Chocholle, J-E Foumieii 
Lehmann and A Molles The complete program will be lea J 
in June, 1959 For fuither details write Secietariet 
Oto-Rhino-Laryngologique Pavilion Isambert, Hospital ai 
boisieie 2 Rue Ambrose-Pare, Pans 10°), Fiance 



THE LYMPHOID TISSUE OF THE NASOPHARYNX ‘^t 

A R Hollender, M D , 

Miami Beach, Fla 

Although the nasophaiynx is no longer the neglected stiuc- 
ture it was charged to be a few decades ago, cun ent knowledge 
concerning the lole of its lymphoid tissue lemains vague This 
intiicate type of tissue is not restricted to the postnasal space, 
howevei, masses of various proportions being scattered nor¬ 
mally in other areas of the body Because of the structural 
similarity of these widely strewn tissue masses, the idea of 
regarding their total aggregation as a single functioning organ 
IS not mthout a logical basis Here we are concerned only 
withthelymphoidtissueof the nasophaiynx (see Fig 1) The 
relationship of this tissue to its own space, to other parts of 
Waldeyer’s ring (see Fig 2), and to the body as a whole 
provides a problem of vast clinical significance 

In recent years scholarly articles have been contributed on 
the subject Research has ranged from fundamental histo¬ 
pathologic studies to precise observations on the effects of 
hormonal drugs Through these diversified investigations 
new ramifications are constantly being exposed Although 
it IS realized that many aspects of the overall problem of 
lymphoid tissue still need to be clarified, understanding of 
some of its phases has been removed from the realm of specula¬ 
tion 


PEFINITION AND FDNCTION 

Lymphoid tissue cannot be defined logically without refer¬ 
ence to the lymphoid organs According to Clark,^ these 
consist of mere irregular accumulations of lymphoid cells, 
termed lymphoid infiltrations, and are found in mucous mera- 

»Reaa at the Meeting ot the Southern Section The American naryn- 
gologlcal Rhinologleal and Otological Society. Inc Atlanta, Ga Jan 23 
19o9 

tI>om the Department of Surgem Ditision of Otorhinolaryngology Uni- 
yerslty of Miami School of Medicine Miami Fla. 

Editors Note This manuscript received in The Laryngoscope Office and 
accepted for publication Jan 28 1959 
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The above, collectively, aie some of the factois contiibiiting 
to adenotonsillectomy at an eaily age 

1200 E Broad St 


Medical definitions 

Antibiotic—1 Destructive of life 2 Pertaining to or cliaracterized by 
antibiosis The term antibiotics is given to antibacteiial substances oi 
biologic origin They are derived from bacteria (pyocjanase p'ocinn 
t> rothricin), from actinomyces (actinomycetin actinomycin streplotnr cin 
streptomycin), from molds and fungi (penicillin citrinin gliotoxln lurai 
gatin, fumigacin claviformin flavicin flavicidin and others) from 
substances other than micro-organisms (lysozyme chlorellin canaMun 
allicin) 

Chemotherapv—The treatment of disease by administei ing 
■nhich affect the causative organism unfatorably but do not injure in 
patient 


COURS DE TECHNIQUE AUDIOMETRIQUE 

The Faculty of Medicine, Pans Fiance, will hold a Couise 
in Audiometiy, October 12-18, 1959, under the chaiimansliip 
of Pi of M Aubry of the Clinic of Oto-Rhmo-Laiyngolo^ 
The tentative piogiam includes lectuies on the scienti ic 
fundamentals, the technique of audiometiy, discussions o 
the lesults and problems of inteipietation, and lound ta e 
discussions Piofessoi Aubiy will be assisted by MM 
Professeuis Agieges J J Debain and R Maduio, les Docteais 
P Aboulkei, J Bouche, P Cleic, H Heniot, R Maspetion, 
Pialoux, J Bouchet, M Burgeat, L Chevance, P-L 
P Robeit, B Vallancien, Mme S Boiel-Maisonny, ® 
Piofesseui A Didiei, MM R Chocholle, J-E Fouiniei, 
Lehmann and A Molles The complete piogiam will be lea ^ 
m June, 1959 Foi fuithei details wiite Secietaiiet Seivic 
Oto-Rhmo-Laiyngologique Pavilion Isambeit, Hospital 
boisiere 2 Rue Ambiose-Pare, Pans 10°), Fiance 
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FIS’ -2 LMiiplntic riner ofaldeN ei the phniMisea) and the othti 

iMnphalic structures 


elements In then lecent book, Yoffey and Coiutice-'' defined 
Ijmphoid tissue as “any tissue consisting pi edominantlv of 
IjTnphocj-tes, such as Ivmph nodes, tonsils, appendix, and in¬ 
testinal nodules the lvmphocii;es in lymphoid tissue aie 
usually intei mingled with othei elements, to which they may 
be eithei functionally oi genetically ielated” 

As concei ns the lymphatic system, it may be desci ibed as a 
type of ciiculatoiy system, an accessoiy to the venous system— 
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bxanes, especially along the intestinal tiact and the an 
sages in the lungs The lymphoid oigans aie closely associa e 
with the lymph vasculai system 


Accoiding to Diinkei and Yoffeyr ] 3 anphoid tissue 
of a mass of fiee cells, the vast majority of them lympho<^ 
of vaiious sizes, togethei with a suppoiting fiamewoi ' 
leticulum cells and of fibious elastic and sometimes muscu 
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been derived from animal experimentation Although the 
main pioblems entail the lole of nutrition ana the hoimones, 
some factois of lesser importance also wan, ant consideiation 

Nutrition According to White,® an adequate caloiic intake 
IS essential foi the giowth of Ijunphoid tissue Othei workers 
(Settles, Jackson), likewise, have observed that lymphoid tis¬ 
sue is i educed in amount duiing staivation (inanition) ormal- 
nutiition, and inci eased above noimal by rich feeding, espe¬ 
cially in children 

The piotein content of the diet is an important factoi in 
1 elation to Ijunphoid tissue giowth Pi oof of this is af folded 
by lestricting the intake of piotems oi essential piotein con¬ 
stituents ^ If an inciease in total seiiim piotein takes place, 
it IS due essentiall}' to an inciease in the globulin fraction 
Ljunphoid tissue has a high requirement foi pyiidoxine In- 
\olution of this tissue has been obseiwed in animals on a 
pyiidoxine-deficient diet'® 

Hoimones The concept of a hoimonal-ljnnphoid lelation- 
ship is supported by the fact that the administration of cei- 
tain hormonal substances alteis the size of the tissue mass by 
1 educing or inci easing it Endence suggests, moieover, that 
the secietion of adienocortical hoimones, contiolled bi’ the 
pituitary adienotiopic hormone, is the noimal mechanism 
regulating Ijunphoid tissue mass In biief, the pitiiitaiy* 
adrenal appaiatus influences the size and development cf 
IjTnphoid tissue ® 

Histologic changes m lymphoid tissue lendei it possible to 
deteimine the effect of adienocoitical hoimones Although 
the effect seems to be prompt, various stimuli aie able to 
augment the secietion of adienotropin As the late of secre¬ 
tion of this substance is increased, the pioduction of adreno¬ 
cortical steioids IS increased The result is that the steioid 
hoimones influence in particular the processes which jneld 
to its stimulation The acceleiated release cannot occur, how¬ 
ever, in the absence of adienotiopic hormone ® 

Cnscenti^' investigated the relationship between the endo¬ 
crine glands and Waldeyer’s Ijunphatic ring By controlled 
studies on dogs he was able to show a reduction in size of the 
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a filteiing and defense mechanism = The lymph stiuctuiesot 
the nasophaiynx probably have the same functions as those 
of the geneial lymphatic system ^ Hochfilzei^ held that the 
function of the lymphatic system of the oiophaiynx depends 
on the whole lymphatic plexus Like otheis, Shaip" assumed 
that the function of the postnasal lymphoid tissue was pio 
tective in natuie He stated “Developing, as it does, in 
common with lymphoid tissue elsewheie in the body, it is 
ideally situated to act as a protective filtei to the lespiiaton 
passages during eaily childhood, when infection is fieqiient 
and development immunity low ” 

Lymphoid tissue is said to be concerned in antibody foima 
tion Although knowledge of the lole of the cells of the 
leticuloendothelial system in this regaid is indeed meagei,)^ 
IS reasonable to accept the conclusion of Topley and Wilson, 
“that the tissue cells themselves aie capable of pioducing 
antibodies in the fully foimed state ” On the one hand, ac 
coiding to Semenov," tonsils and adenoids pioduce lynip ° 
cytes, and on the other, they destroy them 

Foi the puipose of claiification, Yoffey and Couitice 
diew an analogy between the function of lymphoid tissue an 
that of ceitain other oigans They contended that the pio 
tion of lymphocytes is as much a noi mal function of ^ 

tissue as is the foimation of digestive juices a function o i 
intestinal mucosa, or the formation of bile, a function o 
livei 

Yoffey and Couitice^** acknowledged that “difficult, as d 
may be to undei stand the role of lymphoid tissue m 
the pioblem becomes even more peiplexmg when we consi 
the function of lymphoid tissue in health ” In the lattei s > 
the following functions have been listed by these 

1 lymphocyte production, 2 metabolism and tianspoi ^ , 
tein and fat, 3 vitamin storage, 4 elaboi ation of m ei 
secietion, 5 destiuction of red cells, 6 the piovision 
cleopiotem and other substances as adjuvants to cell gio" 

GROWTH OF LYMPHOID TISSUE 

Knowledge concerning the giowth of lymphoid tissue h 
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with fixed changes Because of this, treatment is not uni¬ 
formly successful 

HYPERPLASIA OF NASOPHARYNGEAL LYMPHOID TISSUE 

In a study conducted 15 years ago, Szanto and pointed 
out that of the various concepts concerning the development 
and involution of nasopharyngeal lymphoid tissue, the one 
more commonly accepted is the so-called “cranio-caudel de¬ 
velopment” of Waldeyer’s ring Since a complete description 
of this aspect must necessarily embrace all of the structures 
of Waldeyer’s nng, it is not within the scope of this piesent 
writing Suffice, that development of the nasopharyngeal 
tonsil begins after birth and attains its peak betiveen the 
second and thud years of life At pubeidy, involution of this 
structure, generally but not always, approaches completion 
Under abnormal circumstances, however, especially in the 
presence of allergj" or chronic infection, hypertrophy of 
Ijmphoid mass usually persists This pathologic change is 
the leplacement for atrophy which, under normal circum¬ 
stances, would develop and pi ogress throughout life 

Infancy and Childhood Hjpertrophy'*^ (or hyperplasia) of 
nasopharyngeal hmphoid tissue in infancy or childhood is 
usually leferred to as adenoiditis (see Fig 3) This tissue 
normally is of greater amount in the child than in the adult, 
deci easing steadily in size as age advances Because of its 
situation and the type of mucous membrane covering it, the 
adenoid plays a prominent role m respiratory physiologj" 
If this lymphoid mass becomes enlarged, crowding the post¬ 
nasal vault, it loses its defensive powers and provides a 
culture-bed for infection which readily spreads to contiguous 
structures B,espiratory and otologic complications are in¬ 
evitable consequences 

Oldei Persons It is generally assumed that at puberty 
involution of lymphoid tissues nearly^ always approaches com- 

•A^ording^ to "WarFf^n ( Pathology Edited b^ W D Anderson 3rd Ed 
The C V Mosb^ Compan% St Louis 1957) H'vpertropht is increase in 
size of otgan or tis'?ue Without increase in number of its component 

units H^pe^plasla is increase in size "with increase in number of com¬ 
ponent units * Hi'pertrophj may be recognized b> an increase in unit 
Hyperplasia mav be recognized b\ an increase m unit number and if 
that increase is still taking place when the tissue is studied mitoses will 
gi'e lisxble evidence of the proliferation. 
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howeveJ Coitisone and ACTH He leaW, 

weie Xrn f be leveised when the hoimone. 

futme Z hope that tinough some 

futuie device the effect would be lendered peinianent 

accoidmg to White,' seive to e\ 
tni V 7 yaiious physiological changes affected by pitiii 
< 5 imii secietion may be seen, to a qualitativeh 

ai ex en , in lesponse to a wide vaiiety of agents and in 
else ciicumstances White contended that this endociine 
r.oif undoubtedly the physiologic basis foi the so- 

«oi ^ ental involution of lymphoid tissue seen in the 

aim leaction” of Selye,’== inasmuch as stiess, wliethei 
lysica 01 chemical, is one of the potent activatois of pitu 
itaiy-adienocoitical secietion 


flu Factors Lymphoid tissue mass can be in 

ence also by factois not lelated to the pituitaiy-adieno 
1 ica mechanism Foi example, alteiations in mass size 
ave een pioduced in the hypophysectomized oi adieiialecto- 
mized animal by exposme to ladiation, mustaid gas and the 
'■e, 01 by the injection of ceitain toxic substances-*'' 

Although infection in lymphoid tissue usually affects the 
size ot Its mass, this change, coutiaiy to geneial belief, is not 
luvaiia e Nasophaiyngeal tissue undeigoes cellulai aiiange- 
nien m i espouse to many systemic diseases The lole of 
aaienal insufficiency m pioducmg delayed involution of 
ymp 101 tissue has alieady been mentioned Alleigy and 
some 0 he majoi blood disoideis have been desciibed pioni- 
inantly m this connection As conceins alleigy, clinical 
expeiience points to it as one of the common causes of lymph- 
Old tissue enlaigement After seeing so much lecunence 
even following exact suigical inteivention, Meltzei" concluded 
la a 01 gy undoubtedly plays a caidinal 1 ole In his opinion, 
this contention is stiongly suppoited by the numbei of pa- 
ion s in whom impiovement is seen following alleigm man¬ 
agement Although my own obsei vations fi om the standpoint 
of etiology aie in stiict accoid with those of Meltzei, I have 
not shaied his encoui aging attitude conceinnig the alleigic 
aspect In my expeiience, alleigy as a factoi is not usuallv 
consideied until the nasophaiyngeal piocess has developed 
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Pig: 4 Specimen fiom a \\oman aged 75 xears A nisophni Migreal ton¬ 
sil shoeing pronounced h^pe^plasla B septum nasi C posterioi "^all of 
pharynx D epiglottis 

new, however, is attested by the lepoits of eaihei woikeis 
Chiaii,’*' as eaily as m 1903, lecoided that hypeitiophy of the 
nasophaijTigeal tonsil may develop in peisons ovei 60 yeais 
of age Despite the possible clinical significance of this tissue 
m oldei peisons, it has not attiacted the inteiest it merits 
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pletion This is an eiioneous assumption, because ^ ® 
of 140 autopsy specimens, Szanto and found the mci e 
of nasophaiyngeal lymphoid hypeiplasia in oldei 
be lelatively high, in fact, it was not an especially 
finding in specimens fiom subjects aftei the sixth oi s 
decades of life (see Fig 4) That this observation was 
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Fig- 4 
sil show 
phar\ns 


Specimen from a woman 
mg pronounced h\perplasia 
D epiglottis 


aged 75 ^ ears A 
B septum nasi 


nasophari ngeal ton- 
C posterior wall of 


bct, hottever, is attested by the leports of earliei woikeis 
t^hiaii,^^ as eaily as in 1903, recoided that hypertrophy of the 
nasop aryngeal tonsil may develop in persons over 60 years 
o age Despite the possible clinical significance of this tissue 
in 0 del pel sons, it has not attracted the mterest it merits 



538 


HOLLENDER LYMPHOID OF NASOPHARYNX 


This may be due to the fact that fiequently the piocess is 
completely devoid of clinical symptoms, on the otliei hand, 
the hyperplastic tissue may be completely ovei looked mereh 
because the age factoi militates against its piesence It was 
of considerable inteiest, therefore, to detect lymphoid tissue 
blocking the eustachian tube orifices in a high peicentege 
of pel sons of advanced age studied for causes of healing loss' 
The loss, in most instances, erroneously had been asciibed to 
the age factoi 


CLINICAL IMPLICATIONS 

According to Robb-Smith,^® the disorders of the lymphoid 
tissue of any region of the body must be divided into two 
categories 1 those initiated by local conditions limited to 
that region, 2 those in which there is a generalized abnoi- 
mality of the lymphoid tissue throughout the body, an ' 
therefore, the lymphoid tissue of the special legion undeigoes 
a similar piocess “It may be from a clinical point of view, 
stated Robb-Smith, “that the regional involvement is ’6 
presenting symptom of a generalized lymphoid disoidei n 
that in no way justifies its isolation from the point of view o 
nosogiaphy ” 

“In either category,” Robb-Smith continued, “the change m 
the lymphoid tissue may be reactive, that is to say, 
of stimuli of which we have some knowledge, oi idiopat nc, > 
which we have at present no real knowledge of etiology, t lOU 
we may know much about the morphogenesis of the condi i 

Hypertrophied nasopharyngeal lymphoid tissue, legaidles 
of the cause of the pathologic change, often creates oi 
for various clinical problems, more especially m mfan ® _ 

children In otolaryngology, the main concern is foi 
logic processes resulting in the respiratory and au i 
organs, difficulties arising largely from the anatomic le a 
ships of the involved structures Of practical consi 
IS the question how to deal with these piocesses when 
are encountered According to Robb-Smith,'® “if n 
plan IS to be pursued m a lymphoid hyperplasia of t e 
pharynx, it is necessary to determine whether it is a 
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leactive condition in which, the treatment is that appiopriate 
to the causative factois, or whether it is part of a geneiahzed 
Ijonphoid hyperplasia, even wheie the nasophaiyngeal symp¬ 
tom IS the piimaiT manifestation, the treatment is then that 
of the geneial disease, and a local eiadication is no justifica¬ 
tion for assuming a cure ” 

How many of us go beyond elimination of the local process? 
How many of us consider the likelihood that the nasopharjTi- 
geal lymphoid mass is merely the local manifestation of a 
generalized process’ Isn’t it reasonable to assume that lack 
of therapeutic success in some instances can be accounted 
for by this omission’ 

THERAPEUTIC CONSIDERATIONS 

Cuiiently available therapeutic methods, suigeiy and radia¬ 
tion, often fail in pioducing successful results because their 
influence is restricted to the local pathologic process Post¬ 
operative recurrence of lymphoid tissue is frequently, but not 
always, atti ibutable to sui gical inadequancy Failui e to ar i est 
the abnormal regenerative activity of the Ijonphoid organs 
may be responsible for tissue iegior\i;h The problem resolves 
itself in recognizing the absolute necessity of treating the 
patient and not merely the local disease process 

Logically, the therapeutic approach should emphasize fust 
prophyla'cis If it were feasible to control alleigj^ and re¬ 
infection of the respiratory tract in infancy and childhood, 
the incidence of abnormal hypeiplasia of nasopharjmgeal 
lymphoid tissue could be rendered negligible If control of 
allergy and respiratorj’ tract infection could be made more 
effective after surgical removal, tissue recurrence might be 
held to a har-mless minimum 

The second therapeutic approach should include an assess¬ 
ment of the patient’s general physical state rvith special refer¬ 
ence to possible endocrine dysfunction Since it is now 
known that, under cei*tain circumstances, hormonal drugs rvill 
reduce or shrink lymphoid tissue mass, the essential concern 
IS for some means to render this effect pennanent 
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GENERAL COMMENT AND CONCLUSIONS 

Because of its anatomic situation in the uppei lespiiatoiv 
tract, the nasopharynx is the main poital of entiy foi infec¬ 
tions and noxious agents The lymphoid tissue contents of 
the nasophaiynx is pait of the geneial lymphoid system wlncli, 
it IS claimed, plays a majoi lole in the piocess of immunity 

Lymphoid tissue growth can be stimulated by the admiins- 
tiation of ceitain hoimones, by a high caloiie-iich diet, and 
piobably by othei factois In animals the giowth of lymphoid 
tissue has been leveised by inanition or by malnutiition, and 
it may be letaided by exposuie to ladiation, mustaid gas, oi 
by the injection of certain toxic substances Pathologic 
changes in lymphoid tissue have lesulted fiom infection, 
alleigy, oi their combination, with alleigy often plavingtie 
cardinal lole’^-* 

Though the age factoi militates against its piesence, lymph¬ 
oid tissue IS found fiequently in the nasophaiynx of peisons 
of advanced age, even in the sixth and seventh decades o 
life 

Disoideis of the lymphoid tissue of the nasophaiynx mai 
be localized in chaiacter, oi merely the piesenting symp om 
of a geneialized lymphoid disease In the majoiity of patien ^ 
adequate surgical inteivention alone, oi suigical mteiven w 
followed by radiation has pioved effective in stiictly 
piocesses If these theiapeutic measures fail to pio n 
favorable lesults, the cause often can be traced to inadeqiw 
operative proceduie, oi the neglect of tieatment of the un 
lying systemic disoidei, oi to both 


SUMMARY 


Piesent knowledge holds to the belief that the 
the lymph stiuctuies of the nasophaiynx aie similai to i 
of the geneial lymphatic system 

Of the seveial concepts advanced concerning the 
and involution of lymphoid tissue, the one of a hoimon 
lymphoid lelationship meiits special consideiation 

Atiophy of nasophaiyngeal lymphoid tissue is not an m 
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vaiiable development of advancing age, the incidence of en- 
laxgement of tins tissue having been found to be lelatnely 
Ingh in oldei peisons 

Hypeltiopined nasophaiyngeal lymphoid tissue cieates and 
causes vaiious clinical pioblems, the main inteiest in oui 
specialty centeiing on complications which develop in the 
lespnatoiy and auditoiy oigans 

Failuies in the management of nasophaiyngeal lymphoid 
tissue often can be accounted foi, 1 by inadequate extii pation. 
2 by lack of legaid foi a possible geneialized lymphatic dis- 
01 del, and S by absence of an effective method with winch 
abnoinial legeiieiative activity of the lymphoid oigans can 
be conti oiled oi completely letaided 

Theoietically, the ideal would be a method of pievention, 
adequate conti ol of alleigy and leiiifactions of the uppei 
lespiiatoiy tiact in infancy and childhood, oi following 
suigical inteiventioii 

Hope lests in advances in hoimonal piepaiations thiough 
whose effects the activity of the entiie lymphatic system 
could be ad 3 usted oi legulated peimaneiitly as the indications 
wail anted 
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Because of its anatomic situation in the uppei lespiiatoiv 
tiact, the nasophaiynx is the main poital of entiy foi infec¬ 
tions and noxious agents The lymphoid tissue contents of 
the nasophaiynx is pait of the general lymphoid system winch, 
it IS claimed, plays a major lole in the piocess of immunity 

Lymphoid tissue giowth can be stimulated by the adminis- 
tiation of ceitain hoimones, by a high caloiie-iich diet, and 
probably by othei factoi s In animals the gi owth of lymphoid 
tissue has been leveised by inanition or by malnutiition, and 
it may be letaided by exposuie to ladiation, mustaid gas, oi 
by the injection of certain toxic substances Pathologic 
changes in lymphoid tissue have lesulted fiom infection, 
alleigy, oi then combination, with alleigy often playing the 
caidinal lole”-* 

Though the age factoi militates against its piesence, lymph¬ 
oid tissue IS found fiequently in the nasophaiynx of peisons 
of advanced age, even in the sixth and seventh decades o 
life 

Disoideis of the lymphoid tissue of the nasophaiynx maj 
be localized in chaiactei, oi merely the piesenting symp om 
of a geneialized lymphoid disease In the majoiity of patien ^ 
adequate suigical inteivention alone, oi suigical inteiven ion 
followed by ladiation has pioved effective in stiictly 
piocesses If these therapeutic measures fail to pio 
favoiable lesults, the cause often can be traced to inadeqim e 
operative pioceduie, oi the neglect of tieatment of the un 
Ijnng sj’-stemic disoidei, oi to both 


SUMMARY 

Piesent knowledge holds to the belief that the 
the lymph stiuctuies of the nasopharynx aie similni to i 
of the geneial lymphatic system 

Of the seveial concepts advanced concerning the 
and involution of lymphoid tissue, the one of a hoim 
lymphoid relationship meiits special consideration 

Atrophy of nasophaiyngeal lymphoid tissue is not an m 



RAPID EXTERMINATION OF NASAL MYIASIS 


Bert A DeBord, M D , 
Temple, Tex 


Myiasis is the infestation of the bodj’’ by the laivae of flies 
The sciewwoim is the lai'val stage of the Cochhomyta Ameii- 
cana, a fly which has a deep gieenish-blue metallic coloi, yel¬ 
low face, and thiee daik stripes on the doisal siiiface of the 
thoiax Accoiding to Bioivn,^ the matuie female fly is at- 
ti acted to some wound oi odoious cavity, and only a few 
seconds aie lequiied to oviposit The eggs hatch within a few 
houis, and the tiny laivae or scieiinvonns immediately bepn 
to buiiow and feed on living tissue A sciemvoim is cieamy 
white and is appioximately 1 5 cm in length with 10 to 12 
lings or spines enciicling its body, giving it the appealance 
of a sciew Two tiny hook-like piojections aie mounted on 
the head, and the bieathing appaiatus is located in the rear 
The maggot, in contiast to the screiw^mim, is the laival stage 
of the oidinaiy blow fly, and it lives on any dead tissue and 
does not destioj* living tissue 

Sciev^voim infestation in animals is lather common in the 
South, and is a serious menace to livestock Foitunately, in¬ 
festation in the human is laie, howevei, when it does occur, 
immediate theiapy is mandatoiy because fatal cases of human 
mjnasis have been lepoited Heretofoie, various diugs have 
been used to exteiminate the laivae Chloiofoim is the agent 
used most fiequently, but, due to the severe irritation and 
pain fiom its topical application, an even moie effective and 
less irritating preparation known commercially as Lindane 
(Hexachloiocyclohexane) is recommended 

Case 1 —A man, aged 62 -was seen in the Clinic on Julv 15 1950 be 
cause of obstruction to the left nasal passage An examination revealed 
marked deviation of the nasal septum to the left so as to completelv 
occlude the airwai The left maxillarv sinus Mas dark to transillumina 

•Read at the Meeting of the Southern Section of the American L,ar\ n- 
golog-ical Rhinological and Otological SocieU Atlanta Ga Jan 23 1959 

TFrom the Department of Otolaringologt of the Scott and White Clinic 
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accepted for publication Jan 28 1959 
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GILL MEMORIAL EYE, EAR AND THROAT HOSPITAL 

The Gill Memoiial Eye, Eai and Thioat Hospital has 
just completed its Thirty-second Annual Spimg Congiess m 
Ophthalmology, Otolaiyngology and allied specialties The 
attendance was one of the laigest in the histoiy of the school 
with an attendance of 350 physicians and then wives There 
weie foity-two states, England, Canada and seveial foieign 
counti les i epi esented There wei e twenty-one guest speakeis, 
sixty lectuies and closed cncuit televised suigeiy duiing the 
five and one-half days of the Spiing Congiess In I960, the 
Thnty-thiid Annual Spiing Congiess will be held fiom Apn 
4 thiough April 9 



PROGRESS IN PAROTID SURGERY.-^ 

Robebt E Boswell D , 

Bajiron 0 


To the suigeon the ciitenon of success is the degiee to 
which he achieves maximum removal oi disaimament of a 
pathological process 'mth minimimi distuibance of noniial 
function In dealing with tumors of the paiotid gland, ^^hlch 
account for the bulk of parotid suigeiy, anj-thmg less than 
complete lemoval of the neoplasm lesults in lepeated lecui- 
rences, each becoming piogiessively haidei to deal with and 
conespondingly distiessing to the patient At the same time, 
a powerful deterrent to competent suigeiw has been the dangei 
of inemediable damage to the facial nerve 

HISTORICAL BACKGROUND 

The fust known attempt to excise the paiotid because of a 
tumor was made by Waiien of Boston, in 1804 All eaily 
efforts to remove tumois and to piotect the facial nerve 
simultaneously weie hampeied by msufficient knowledge of 
the distiibution of the neive, by uniealistic concepts of the 
gland itself, and by failuie to appreciate eithei the physical 
structuie or the malignant potential of the neoplasms com¬ 
monly found theie This ignoiance led to the piactice of a 
lather gingeily enucleation of such tumois as weie biought 
to the suigeon’s attention This pioceduie, being only laieV 
adequate, resulted m such a high rate of recurrence that 
parotid suigerj* m general fell into disrepute and came to be 
avoided as long as possible by both patient and suigeon 

As recently as 1933, McFarland,^® discouraged by the fre¬ 
quency of recurrences following the enucleation of parotid 
tumois, voiced the opinion that the patient was as well off 
uithout surgery Nearly a decade later he still found the 

•Read at the -Second Annual Meeting of the Amer can LarA nsrolocri- 

and Otologrical SQclet^ Inc Hot Spiings Va March 10 

l9o9 

Editors Note This manuscript received in The h»arvngoscope Office and 
accepted for publication March 
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tion Submucous resection ^^as recommended, but the patient pro 
crasinated and did not retuin until October 21, 1950 

Tu o episodes of postnasal bleeding had occui red dui mg a per lod ot three 
weeks pi loi to i e examination Again, the abnormal nasal septum pre¬ 
vented adequate inspection of the left nasal chamber A roentgenogram 
revealed opacity of the left maxillary sinus and loss of definition of the 
medial wall On October 26, the left maxillary sinus was exploiedanda 
submucous resection was performed The sinus appealed normal, and 
erosion through the medial wall of the antrum was not eiident The 
left infeiioi tuibinate W'as infiltrated by a rather vascular tumor Biop'i 
levealed adenocarcinoma, cylindroma type The infenor turbinate and 
tumor tissue w'as lemoved and the underlying tissue was electiocoagu 
lated, radium was then applied to the area 

The patient returned on September 29, 1953 Paroxysmal sneezing nasal 
iriitation, seiosanguineous discharge and severe pains in the nose had 
developed On inspection, a myriad of screw'worms literally filkd 
nose and w ere gorging themselves on the nasal mucosa When the diag 
nosis was made known to the patient, w'ho was a vetei inai lan, he becam'' 
extremely appiehensive He was aware that the screw worms were de 
stioying living tissue, and that they eventually would eiode the ciibrifonn 
plate, possibly causing meningitis or brain abscess He informed me 
that Lindane w’as the diug of choice foi exteiminatmg screw worm in 
testations in animals, and insisted that he be ti eated with this drug 
Since Lindane is highly toxic, cotton tipped applicators were saturate 
with this preparation, and the surplus was removed to pierent drainag 
into the pharynx Application was made to the infested nasal mucosa 
apply mg the applicator directly to the larvae where feasible The scre\ 
mg motion became retarded, and it was evident that many ot the screw 
worms weie dead By using small nasal forceps, it w'as possible to 
62 screw'worms No signs of residual infestation were revealed at su 
sequent examination 

Case 2 —On September 9, 1957, a transient Mexican laborer complmn®d 
of severe pam and mild bleeding from the left side of his nose V _ 
days prior to admission, irritation with slight intermittent bleeding J* 
the nose had been noted Examination was recorded as follows ^ 
merous screwworms are present throughout the left nasal 
posteriorly in the floor of the nose The mucosa appears 
somewhat ulcerated and has a moth eaten appearance A little blee 
IS evident Rosenmuller’s fossa on the left has a swollen, granular ap 
pearance, and several screwwvorms are noted in the orifice o 
eustachian tube ” After applying Lindane to the larvae, more tliM in 
screwworms were giasped with forceps and removed Those in 
eustachian orifice were difficult to eradicate however, all but one 
the screwworms were removed by manipulating a small 
applicator under the guidance of a nasopharyngoscope The fol 
morning, the patient expectorated the lone worm His convalescence 
unev entful 


SUMMARY 

Lindane was found to be a veiy effective agent foi extei- 
minating screwworm laivae fiom the nasal chambeis of oui 
two patients with nasal myiasis 

REFERENCE 

1 Bnowx E H Screwworm Infestation in the Nasal Passages a 
Paranasal Sinuses The Lahv ngoscope, 55 371 374, July, ISIo 
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the aieas of suigical anatomy of the gland and histology" of 
the tumois found theie Let us considei a few of these con¬ 
cepts and their effects upon methods of treatment 

theory of encapsulation of tumors 

Belief that tumois of the paiotid aie geneially encapusulated 
was a laige factoi in the non-selective piactice of enucleation 
Its success was doomed by the unusual nature and stiucture 
of the gieat majoiity of these neoplasms, that gioup geneially 
teimed “mixed tumois ” It is now knomi that the tumoi 
capsule, if one exists, need not be complete that “pseudo¬ 
pods” of the tumor often extend, undetected, into the sui- 
lounding tissues,^^ and that even the slightest, piobably un¬ 
noticed, nicking of the tumor is sufficient to seed the aiea 
with cells which may lie dormant foi yeais befoie finally 
developing as lecuriencesAppieciation of these factors 
leads to the coiollary that infinite caie must be taken to avoid 
spillage of tumor cells, and that one must excise at least a 
piotective margin of noimal tissue aiound the entue peiipheiy 
of the neoplasm 

It has also been discoveied that the obvious turaoi is likely 
to be only a fiactional pait of the whole neoplasm, which 
Bailey so aptly likened to an iceberg with its gi eater part 
submeiged^ This realization indicated the need foi complete 
exposure of the gland as an assurance that no lemnant of the 
tumoi be left behind 

THEORY OP Bl-LOBED STRUCTURE OF THE GLAND 

A concept of the paiotid as a bi-lobed stiucture, mth the 
facial neive lying between the parts in a more or less set 
pattern, molded the suigical approach for many yeais, and is 
still the sub 3 ect of debate 

Oregone, in 1912, was fust to desciibe the gland as bi- 
lobed A few yeais latei Mc\¥horter is said to have demon- 

stiated, to the satisfaction of his audience in 1917 that the 
facial neiwe lies between the superficial and the deep lobes 
but again it remained foi Bailey to populaiize the idea, as he 
did by lefeinng to the facial neive as “meat in a parotid 
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methods of determining prognosis “no moie accuiate than the 
flipping of a coin 

Complete parotidectomy, Avith pieseivation of the facial 
neive, has been piacticed foi more than half a Centuiy The 
first account of this pioceduie came from Caiwadme in 1907/' 
but in a few yeais othei isolated and inteimittent lepoitsbe 
gan to tiickle in Vilray Blau,''= Baibat,® Sistiunk,™ and 
Adson = These leceived veiy little attention, peihaps because 
an attitude of pessimism was too fiimly embedded, peihaps 
because the procedures desciibed weie not unifoimly success 
ful, even when piacticed by the men who oiiginated them 

In 1934 a diffeient appioach was devised independently h\ 
Eedon, in Fiance, and by Janes, in Toionto,®^ but it aioused 
no immediate inteiest The following year Bailey perfoimed 
a similar opeiation, though appaiently he did not lepoithis 
success or desciibe his piocedure until yeais latei ^ Its cai- 
dinal piinciples weie fust, immediate identification of the 
facial neive tiunk where it emerges fiom the stylomastoid 
foiamen, and second, full exposuie of the parotid gland At 
the same time, he piesented what was latei teimed the fus 
accuiate description of the suigical anatomy of the legion. 
though there has since been leason to diffei with some of his 
inteipretations 

With the publication of Bailey’s woik, the pendulum begun 
to swing away fiom the old policy of avoiding, delaying, an 
dangerously limiting the surgical attack on paiotid tumois 
Aftei it was demonstiated that parotidectomy with pieseiva 
tion of the facial neive was an attainable goal, theie develope 
a tiend towaid making complete excision of the paiotid lo 
loutine tieatment for all of its tumois Somewheie between 
these two exti ernes piobably lies a moie satisfactoiy answei 
to the long-standing question of successful tieatment 

Fiom time to time, vaiious conflicting theoiies have had 
then turn at governing the suigical appioach to tumois 
the paiotid gland Some of these conflicts now seem sa 
settled, while othei theories lemam highly contioveisial 
in most contentions, the chief disagreements piobably s e 
fiom a lamentable lack of definitive knowledge, especial v 
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tumois The value of vaiious diagnostic measuies is waimly 
aigued A gieat manv diffeient classifications of paiotid 
tumois aie cuiiently offeied Pei haps, most important of all, 
and despite the enoimous contiibutions made by ^Maxwell, 
Conley, Foote, Fiazell, Buxton, Levine, and otheis, much still 
lemains to be done in the field of histology 

Diagnosis and Evaluation 

On at least one point theie is complete agieement the gieat 
majoiitj- of parotid tumois manifest themselves as a small, 
painless lump along the jaw line 

Subsequent growth may be so slow, mteimittent, and un- 
disturbmg that it lemams nearly unnoticed by the patient, 
who IS thereby encouraged to delay m seeking treatment If 
the rate of growth is suddenly accelerated, if pain develops, 
if cervical nodes swell, or if any degree of facial paialvsis 
occurs, then the timioi is almost certainly malignant, but 
even without such distressing simiptoms, the potential of ma¬ 
lignancy always exists 

Clinical evaluation fomieily was based solely on palpation 
and inspection, considered rn the light of the patient’s histoiw 
but it may now be supplemented by sialography, though opin¬ 
ions differ as to its value 

The use of sialography as an aid in the diagnosis of neo¬ 
plasms of the salivary glands rvas fust reported in 1937, bv 
Kimm, Spies, and Wolf As with every new devrce, some en¬ 
thusiasts hailed it as the answer to all problems rn the bother¬ 
some differential diagnosis of parotid trmrois, to such opti¬ 
mists, sialography proved disappointing ^ Blatt, Maxivell and 
associates,'" and more recently Rubin and Holt,"® have con¬ 
cluded that the procedure can detennine whether a tumor is 
encapsulated or invasive, but not identifv the histologic type. 
Bevel and Blau'® believe that this is sufficient to differentiate 
“mixed’ tumois from malignant tumois and to determine 
whether or not malignant degeneration has taken place hou- 
evei, some authorities consider the term “mixed” to be s\Tion- 
nnous with “benign, ’ while otheis postulate that a “mixed” 
tumor mav be either benign or malignant Greater uniformity 
in terminology would help to settle this point 
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sandwich Acceptance of this idea piobably engendeied 
greatei confidence in suigeons who weie awaie of the need 
for moie than a meie enucleation but yet weie feaiful of dis 
tuibing the facial neive Unfoitnnately, its ovei-simplifica 
tion encouraged a less caieful dissection than the situation 
lequiies, and too often lesulted, ultimately, m the veiy com 
plications which its adherents sought to avoid 

Today, if one leads accounts of the studies made by Aiiel,’ 
Beahis,^'>-i" Byais,=i Huiford,’® Peacock,^' Slaughtei,"> and 
Winsten,”' he must conclude that no mattei what the noimal 
anatomy, in the gland distoited by pathology the facial neiie 
couises thiough the paienchyma, and for puiposes of suigical 
tieatment the paiotid must be consideied as a single unit, 
legaldless of its embiyological structuie 

On the other hand, if one studies the lepoits piesented b\ 
Biintnall,^® by Davis and associates,^^ by Levine,” and by 
Utendorfei,®-* he finds equally convincing evidence of the bi 
lobed natuie of the gland 

It seems possible that the distinct diffeience in the con 
sistency of the facial nerve, as opposed to the paiotid gland, 
has so facilitated suigical separation of the two oigans that 
on dissection the gland actually simulates a bi-lobed stiuctuie, 
however, it is a dangerous delusion to depend upon lifting one 
lobe fiom the other as a means of exposing and piotecting the 
facial neive during paiotid suigeiy Only since the investiga¬ 
tions lepoited by Davis and associates m 1956 have we ha 
an adequate concept of the complex anatomy and vaiied 
teins of distribution of this neive 

Piactically, the facial neive is wheie you find it Its safety 
depends upon diligent seeking, ceitain identification, and we 
ticulous dissection Whether the pai otid gland consists of one 
lobe 01 two would seem to be a question of moie academic 
than piactical impoitance 

CURRENT PROBLEMS 

Theie aie othei majoi points to be debated and impoitant 
answeis to be sought There is no unanimity as to the exten 
of suigical mteivention that is justifiable in attacking benign 
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neoplasm difficult to identify has been labeled a “mixed” 
tumor, simply for want of a more accurate name ® 

Histologic Problem of “Mixed” Tumors 

The puzzling natuie of these neoplasms has long occupied 
the attention of pathologists Why do some of these so- 

called benign tumors seem to undeigo a malignant trans¬ 
formation‘s 

Beyer and Blair^^ feel that there is accumulating evidence 
that lepeated suigery and/or iiradiation is responsible foi 
such tiansformation, but Paymaster*® asserts that theie is 
no proof that suigical trauma evei caused a malignant change 
and, fuitheimoie, no evidence that a tiue mixed tumoi evei 
became malignant Bealiis*- found that many tumors which 
weie thought to represent malignant change m a mixed tumoi 
weie leally cylindromas, and pointed out the difficulty of dis¬ 
tinguishing between the two, yet he concluded that some 
mixed tumoi's do undeigo malignant change Oiloff*' ex¬ 
pressed the conviction that the true mixed tumor is unifoimly 
benign, implying that any later manifestations of malignancy 
could be attiibuted to a mistaken pathological diagnosis in the 
beginning Buxton and associates,-" duiing their investiga¬ 
tions, found no factor in any benign tumoi which seemed con¬ 
ducive to malignant change In investigating 99 tumoi s, 
Foote found no truly benign tumoi which metastasized Le¬ 
vine concluded that "benign tumoi s . do not tend to become 
malignant,”®' he inferred that such tumois as appear to do 
so are really malignant from the beginning, but that then 
degree of malignancy “is sub 3 ect to abrupt change” Vellios 
and Davidson"® found the question of malignant change in 
mixed tumors “debatable ” 

Such a varietj- of opinion points to the need for further 
mquirj' into the histogenesis of “mixed” tumors in an effort 
to refine their differentiation There may be some hitherto 
unrecognized element in a quiescent mixed tumor which marks 
it as capable of malignant behavior Under the present 
system of identification, it is obviously a grave error to un¬ 
derestimate the potential of any “mixed” tumor. On the 
other hand, perhaps unnecessarily extensive surgerr- is now 
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considering the vanous lepoits, one may conclude 
that the greatest possible service rendeied by sialogiapln 
won e a pie-opeiative warning of the extent of siirgen 
This should pievent unnecessaiily extensivesuigen 
101 both^ non-neoplastic swellings and foi limited, benip 
glow s, ‘ conveisely, it should provide a pie-opeiati\e 
a ™oni ion of the need foi an extensive suigical piocedure 

tieatment of those tumois which aie demonstiabh 
infiltiating 


The lole of biopsy is debatable Vellios has asseited that 
lopsy IS always a pie-iequisite to effective theiapy,'"’ but 
some woikeis feel that biopsy of no kind is to be toleiated 
unless accompanied by adequate suigeiy/“o otheis maintain 
that a caiefully maiked and suitably followed aspiiation biopsv 
IS both peimissible and helpfuP-'" Since even the so-called 
enign tumors of the paiotid are said to be the most easih 
tiansplanted tissues giown in the human body,"'’ and theonh 
ones ound, so fai, to lend themselves to heteiogeneous bans- 
plantation, expeiimentally,®* one can appieciate the mgent 
nee to pievent spillage and seeding, theiefoie, if biopsi 
oes piecede definitive suigery, theie must be consideiable 
caie that the biopsy site is adequately extiipated at time of 
tieatment This applies also to needle biopsy with the added 
caution that the site must be effectively maiked 
Classification 


Vailed classifications of paiotid tumois have been pio- 
posed s » -0 30 38 40 50 pui’pose, perhaps the one sug¬ 

gested by Vellios®® will be most useful It is leduced to thiee 
gioupings 


1 Benign 

2 Malignant, with a long clinical couise, and 

o Malignant, with a short clinical couise 

While theie may be geneial agreement with the bioad foim 
of this classification, opinions diffei strongly as to the place 
of certain giowths, particularly the “mixed” tumois, withm 
its fiamewoik Terminology is confused Vaiied teims have 
been used mteichangeably, and sometimes it seems that am 
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neoplasm difficult to identify has been labeled a “mixed” 
tumor, simply for want of a moie accurate name “ 

Histologic Pioblcm of “Mixed” Tuvwis 

The puzzling natuie of these neoplasms has long occupied 
the attention of pathologists Why do some of these so- 

called benign tumors seem to undeigo a malignant tians- 
foimation’ 

Beyei and Blaii'^ feel that theie is accumulating evidence 
that lepeated surgeiy and/oi iiiadiation is lesponsible foi 
such tiansfoimation, but Pajmiaster*® asseits that theie is 
no pi oof that suigical tiauma evei caused a malignant change 
and, furtheimoie, no evidence that a tiue mixed tumoi ever 
became malignant Beahis*® found that many tumors which 
weie thought to lepiesent malignant change in a mixed tumoi 
weie leally cylmdioraas, and pointed out the difficulty of dis¬ 
tinguishing between the two, yet he concluded that some 
mixed tumois do undeigo malignant change Oiloff^' ex- 
piessed the conviction that the tiue mixed tumor is unifoimly 
benign, implying that any latei manifestations of malignancy 
could be attiibuted to a mistaken pathological diagnosis in the 
beginning Buxton and associates,®® duiing their investiga¬ 
tions, found no factoi in any benign tumoi which seemed con¬ 
ducive to malignant change In investigating 99 tumois, 
Foote found no tiuly benign tumoi which metastasized Le¬ 
vine concluded that “benign tumois do not tend to become 
malignant,”®' he infeiied that such tumois as appeal to do 
so aie leally malignant fiom the beginning, but that then 
degree of malignancy “is subject to abiupt change” Vellios 
and Davidson®® found the question of malignant change in 
mixed tumois “debatable” 

Such a vaiiety of opinion points to the need foi fuithei 
inquiry into the histogenesis of “mixed” tumors in an effoii; 
to refine then differentiation There may be some hitherto 
unrecognized element in a quiescent mixed tumor which marks 
it as capable of malignant behavior Under the present 
system of rdentification, it is obviously a grave error to un¬ 
derestimate the potential of any “mixed” tumor On the 
other hand, perhaps unnecessarily extensive surgery is now 
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<^he vaiious lepoits, one may conclude 

^ ^ ffiGRtest possible seivice rendeied by sialogiapln 
wou be a pie-opeiative warning of the extent of surgen 
1 equu ed This should pi event unnecessai ily extensive suigen 
01 oth^ non-neoplastic swellings and foi limited, benign 
giowths conveisely, it should piovide a pie-opeiati\e 
a monition of the need foi an extensive suigical piocedure 
in the tieatment of those tumois which axe demonstiabh 
infiltiating 

The lole of biopsy is debatable Vellios has asseited that 
biopsy IS always a pie-iequisite to effective theiapy," but 
some woikexs feel that biopsy of no kind is to be toleiated 
unless accompanied by adequate surgeiy,^-®'’ otheis maintain 
that a caiefully maiked and suitably followed aspiiation biopsv 
IS both peimissible and helpfuP>^^ Since even the so-called 
benign tumois of the paiotid aie said to be the most easiK 
tiansplanted tissues giown in the human body,'" and the onh 
ones found, so far, to lend themselves to heteiogeneous bans 
plantation, expeiimentally,®® one can appieciate the uigent 
need to pi event spillage and seeding, theiefoie, if hiopsi 
does piecede definitive suigery, theie must be consideiable 
caie that the biopsy site is adequately extiipated at time of 
tieatment This applies also to needle biopsy with the added 
caution that the site must be effectively maiked 

Classification 

Vaiied classifications of paiotid tumois have been pio 
posed ®30 3s jc 50 Pqj puipose, peihaps the one sug¬ 
gested by Vellios"® will be most useful It is leduced to thiee 
gi oupings 

1 Benign 

2 Malignant, with a long clinical couise, and 

o Malignant, with a short clinical couise 

While theie may be geneial agieement with the bioad foim 
of this classification, opinions diffei stiongly as to the place 
of certain giowths, particularly the “mixed” tumois, withm 
its fiamewoik Terminology is confused Vaiied teims have 
been used mteichangeably, and sometimes it seems that an\ 
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neoplasm difficult to identify has been labeled a “mixed” 
tumor, simply foi want of a moie accurate name ® 

Histologic Piohlem of “Mixed” Tumors 

The puzzling natuie of these neoplasms has long occupied 
the attention of pathologists Whj' do some of these so- 

called bemgn tumors seem to undeigo a malignant trans- 
foimation’ 

Beyei and Blair^^ feel that theie is accumulating ewdence 
that lepeated suigeiy and/or iiiadiation is responsible foi 
such transformation, but Pajunastei*’® asserts that theie is 
no proof that surgical trauma ever caused a malignant change 
and, furtheimore, no evidence that a tiue mixed tumor ever 
became malignant Beahis^^ found that many tumors which 
weie thought to lepiesent malignant change in a mixed tumoi 
were leally cylindiomas, and pointed out the difficulty of dis¬ 
tinguishing between the two; yet he concluded that some 
mixed tumors do undeigo malignant change Orloff^* ex¬ 
pressed the conviction that the tiue mixed tumoi is unifoimly 
benign, implying that any later manifestations of malignancy 
could be attiibuted to a mistaken pathological diagnosis in the 
beginning Buxton and associates,^® duiing their investiga¬ 
tions, found no factor in any benign tumoi which seemed con¬ 
ducive to malignant change In investigating 99 tumoi s, 
Foote found no truly bemgn tumoi which metastasized Le¬ 
vine concluded that “benign tumoi s do not tend to become 
malignant,”^' he infened that such tumois as appeal to do 
so are really malignant from the beginning, but that their 
degree of malignancy “is subject to abrupt change” Vellios 
and Davidson®® found the question of malignant change in 
mixed tumors “debatable ” 

Such a vaiietj' of opinion points to the need foi further 
mquiry into the histogenesis of “mixed” tumors in an effort 
to refine their differentiation There may be some hitherto 
unrecognized element in a quiescent mixed tumor which marks 
it as capable of malignant behavior Under the present 
system of identification, it is obviously a grave error to un¬ 
derestimate the potential of any "mixed” tumor. On the 
other hand, perhaps unnecessarily extensive surgery is now 
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being piacticed because of the geneial inability to distingmsh 
between the completely benign and the potentially malipant 
tumois of this type 

Total Parohdectomy vs Local Excision 

Eoutme total paiotidectomy for all piimaiy tumois lias 
been lecommended by Tiueblood,®^ Kidd,^^ Redon/® Bimtnall,'' 
Patey/® and by Janes The line of leasoning is thus fust, 
the lecoid of lepeated lecuiiences and the seeming malipant 
transformation of supposed^'' benign tumois makes total ev 
tiipation of the gland a justifiable piophylactic measuie, 
second, theie aie no contraindications, since caieful dissection 
insuies as much safety foi the facial neive in this as m a 
lesser pioceduie, thud, if inadequate primaiy suigeiy makes 
latei suigeiy necessary, the second operation is both moie 
difficult to pel form and moie likely to lesult in complications 

At the othei extieme, as recently as 1954 Huntei”" voiced 
a piefeience for enucleation followed by iiiadiation, lathei 
than iisk the hazaids of paiotidectomy 

The conseivative view, piesented by Devme,“ Maxwell, 
Judd,®® Tabah,« Maishalho® and Peacock,®® is that if pimian 
treatment is leasonably eaily, then a wide local excision gen 
eially will piove adequate foi all benign giowths and foi some 
malignancies While an occasional lepoit still lecommen s 
madiation as a supplement to conseivative suigeiy,’° mam 
authoiities deciy that practice ®’^* 

Peizik expiessed the opinion of many contempoiaiies vhen 
he asseited that a subtotal parotidectomy is the pioceduie o 
choice Lyle said that a total paiotidectomy is 
only if the lesion is malignant, oi if a benign tumoi is m i 
deep lobe ®® Beahis consideied that the minimal pioceduie i® 
a supeificial paiotidectomy, while a total conseivative pa^io 
dectomy is indicated if the tumoi lies beneath the neive 

The difficulty lies in detei mining bejmnd doubt, at 
suigeiy, that the neoplasm is tiuly benign, that it is iiicapa 
of metastasis, and that no micioscopic seed of the ong 
giowth lemains behind 

It IS likely that an impioved knowledge of the histology of 
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paiotid tumois ayiII make possible a fmei distinction among 
“mixed” tumois, so that in the futuie fewei total paiotidec- 
tomies will seem necessaiy foi safety’s sake, fuitheimoie, 
education of the public to the need foi seeking eaily tieatment 
may also help to i educe the necessity foi extensive suigeiy 

Methods of Siugical A'ppioach 

It is geneially agieed that the safety of the facial neive 
depends upon its exposuie and identification without tiauma 
To accomplish this lequiies a detailed knowledge of the an¬ 
atomy of the legion, consideiable caie in opeiation, and a 
dependence upon anatomical landmaiks 

A vaiiety of such landmaiks have been suggested As eaily 
as 1912, Viliay Blau pioposed the digastiic muscle as a point 
of lefeience,^- but we find no fiiithei mention of it in the 
hteiatiiie until lefeiied to by Janes in 1943,®' although it is 
again cited m contempoiaiy lepoits -- Seeking the main 
tiunk of the neive at its exit fioni the stvlomastoid foi amen 
has been a favoied custom, though Biintnall and Huffman 
piotest that it may be too difficult to locate, and suggest in¬ 
stead the two bony piominences of the anteiioinfeiioi maigin 
of the external auditoiy meatus and the anteiioi maigin of the 
mastoid piocess of the tempoial bone as safei guides 
Biown^'' piefeis to appioach the tunioi diiectlj’^ and to identify 
both tiunk and blanches of the facial neive as they aie in¬ 
cidentally uncovered Some suigeons have loutmelv begun 
vith a peiipheial bianch, which thev tiace back to the 
tiunk,-while otheis have used the posteiioi facial vein 
as a landmark foi immediate exposuie of the neive trunk 
In general, the preferred procedure is fust to seek and caie- 
fullv expose the mam trunk of the facial nerve before any 
other step is taken Whatever landmaiks the surgeon finds 
dependable will seive his purpose, which is to protect that 
nei ve 

Unfortunately, the Vllth nerve sometimes must be sacrificed 
when malignancy invades the parotid Some authorities assert 
that no attempt should be made to save the nerve when cancer 
is lecognized,^^ while otheis advocate sacrifice of the nerve 
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only if the malignancy is either bulky oi diffusely infiltrat 
ing 

Theie has been some vaiiation in the type of incision pre 
feired The “Y”, the inverted “W”, and the “J” incisions are 
vaiiously lecommended ” This would seem to be a mat 

tei of personal preference, so long as adequate exposuie is 
achieved with safety 


A RECOMMENDED SURGICAL PROCEDURE 


The surgical pioceduie which, in my expeiience, seems most 
useful, IS herewith briefly described 


At piesent I piefei the “Y” incision (see Fig 1). 


permits upward leti action of the ear, facilitates access 


to both 


the anteiior and the retiomandibulai portions of the gan . 
promotes adequate exposure of the Vllth nerve, the pteiygo 
mandibular space, the mastoid tip, and the stei nomas oi 
muscle, and also aids the completion of a radical 


tion, if that operation should be found necessary 
tenor component of the incision facilitates the dissection a 
isolation of the terminal branches of the Vllth nerve, w 
the posterior portion permits the identification of the 
gland and reveals its relationship to the steinomastoid mus 
The two components of the incision meet undei the ° ^ ^ 
a relatively obtuse angle and then are carried downwai a 
the steinomastoid muscle to the tip of the gieater , 
the hyoid bone At this point the parotid 
unless involved in malignancy, and can be retracted an ei 


The an- 


It IS now imperative that the main trunk of the facia 
be identified (see Fig 2) I find that the most help u 
mark is the upper border of the posterior belly of the 
muscle, at the point of its attachment to the j.]^e 

The anterior border of the mastoid process itself, ^jg. 
digastric muscle, is also a dependable guide By car 
section to a depth of li to 2 cm below the skm at t 
the main ti unk of the nerve can be located It will e 
to remember that the Vllth nerwe is the only 
area which runs m a transverse direction and that i 
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pig 1 The Y incis\oii 


at the point of oiigm fiom the stylomastoid foiamen is fiom 
2 to 3 mm 

As soon as the facial neive has been exposed, identified, and 
assuied piotection, then one must decide upon the extent of 
lesection to be done 

I am convinced that the loutine lemoval of all paiotid 
tissue supeificial to the Vllth neive is the wisest piocedure, 
except when dealing with either very small and supeificial 
neoplasms located neai the peiipheiy and no moie than 1 cm 
in diametei, oi else tumois whose gieatei lamifications im- 
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mediately become obvious Such loutine pioceduie offeis a 
piotection out of all piopoition to whatevei additional iisk it 
may cany 

Tiansient neive paialysis is to be expected if neive tiaimia 
IS incuiied at all, but with caieful technique the injui}’'iill 
be minimal, and my expellence leads me to agiee with Maltin'* 





— mam trunk Of 
Facial ncnciyv 

digastric 

muscle 


sterTTomastoid 

muscle 






Fig- 2 jM T—Mastoid Tip FN—Facial Ner\e (VII) M®' 
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n tiunK 


that the paialysis will disappeai within thiee oi foiu nion 
howevei, one should take caie to wam the patient, 
suigeiy, that such a condition may aiise and to assuie i 
that lestoiation of neive function is confidently expecte 

INDICATIONS OF PROGRESS 

Piogiess in paiotid suigeiy is best illustiated by 
mg diminution in both the lecuiience late of supposec J 
nign tumois and the incidence of postopeiative comphca lo 
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The lecuiience late has diopped fiom Wood’s conseivative 
lepoit of 50 pel cent in 1904^^ to the equally conseri’ative 4 8 
pel cent announced by Fiazell in 1954 

Possible postopeiative complications aie Fiey’s sjmdiome, 
salivaiy fistula, and facial paialysis Incidence of the fust 
two has become negligible,'' while facial paialysis, once the 
dieaded concomitant of even the most supeificial paiotidec- 
tomy, IS now a laie accident in the initial siiigeiy of any 
benign giowth It is a distinct maik of piogiess that today 
the facial neive nevei need be seiiously and permanently im- 
paiied, except by delibeiate intent such as dining the pin suit 
of a deep-seated malignancy 

It would seem fan to conclude that notewoithy piogiess 
m paiotid suigeiy began mtli the piactice of bold exposuie 
of the gland itself, safeguaided by immediate isolation of the 
facial neive, and motivated by a giowing appreciation of the 
stiucture and potential groii-th patterns of the neoplasms 
found in this aiea 

With continuing impiovement in suigical techniques and 
inci easing knowledge of histologj’’, it is leasonable to expect 
that the lecurience late of benign paiotid tumois should ap- 
pioach the zeio peicentile 
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CORRECTION 

The paper entitled “Regression of Healing 
aftei Mobilization of Stapes” published in the Maici, ^ 
issue of The Laryngoscope, should beai the name o 
Richai d J Bellucci only Di Doi othy Wolff wishes i ^ 
known that she in no way helped to assess the lesul o 
suigeiy and, theiefoie, hei name should not appeal 
papei 



MASTOID PNEUMATIZATION A CASE WITH 
INTERESTING DEVELOPMENTAL AND 
PHYLOGENETIC ASPECTS * 

M R HlMALSTElN, M D , 

Bay Pines, Fla 

It IS geneially accepted that the mastoid antrum is the 
mother of all mastoid cells It is known, however, that hypo- 
tympanic cells invade the mastoid on occasion It is the aim 
of this paper to present a case apparently demonstrating a 
hjrpotympanic-mastoid tip cell tract, and to discuss this tract 
regarding incidence, anatomy, clinical aspects, and radiologi¬ 
cal and phylogenetic considerations 

INCIDENCE AND ANATOMICAL CONSIDERATIONS 

A tympanomastoid tiact is not an anomaly or mutation 
Its anatomical course and relations are too constant, and as 
will be discussed later, there are phylogenetic aspects which 
support this view Wittmaack* in 1918, described a tiact of 
cells in infant temporal bones which he believed was con¬ 
cerned in pneumatization of the mastoid tip from the middle 
ear Almour- in 1933, confirmed this in adult temporal bones, 
finding such a tract in 100 per cent of 24 well pneumatized 
adult specimens He described the course, from the tip to the 
hypotympanum, as follows “From the tip the course of the 
cell IS upward and inward along the posterior canal wall, and 
then inward overlying the lateral sinus until it reaches an area 
located posterior to the 3 Ugular bulb It then runs underneath 
the facial nerve to emerge in the middle ear at the innermost 
part of the 3 unction between the posterior and inferior tjnn- 
panic walls ” 

Bast and Forester^ in 1939, studied histologically 96 speci¬ 
mens and observed that in only a few specimens mastoid an 

*Read at the Meeting: of the Southern Section of the American l4ar\ n- 
gologlcal Rhinological and Otological Society Atlanta Ga, Jan 23 1^59 

Editors Note This manuscript recei\ed in The ngoscope Office and 
accepted for publication Jan 2S 
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cells opened low into the middle ear diiectly anteiioi to the 
facial canal Lindsay* in 1940, dissected 100 tempoial bones 
in a study diiected piimaiily to the petious pyiamid, and 
desciibed pneumatization of the infialabyimthine aiea in 
25 per cent In 13 pei cent theie was a tiact fiom the hypo 
tympanum to the mastoid, with the exact poition of the mas¬ 
toid not given In 3 pei cent the hypotympanic tiact led to 
the infralabyrinthine aiea only In 8 pel cent theie was a 
tiact fiom the mastoid to the jugulai bulb, oi lound window 
niche legion, but not communicating with the hypotympanum 
piopei He concludes, in a clinical consideiation, that in the 
majoiity (with no hypotympanic drainage) theie is a gieater 
tendency for suppuration to be walled off, than in those cases 
wheie there is an opening to the hypotympanum Singleton 
in 1944, dissected 100 temporal bones and found nine tympano 
mastoid tiacts He stated that usually the letiofacial an 
infialabyiinthme cells aiise fiom the antium and exten 
downwai d and inward to then destination below the postei loi 
semiciicular canal and adjacent to the jugulai bulb, buttia 
occasionally these cells aiise fiom the middle eai cavity, pass 
medial to the facial canal and reach the same location 

Fail 101 “ in 1949, stated that the hypotympanic cells pos^ 
teiioily may extend medial to the facial neive and aie usna } 
responsible foi the letiofacial and infialabyiinthme ce ua 
development He fuithei noted that hypotympanic 
tization IS highly developed in the anthropoid apes, an^ > 
rudimentary in man Attention is called to the follow 
observations from the above There is variation in the i 
ported incidence of hypotympanic pneumatization of the ma 
told, ranging from 100 per cent of well-pneumatized 
merely an occasional case It is also noted that since 
maack’s original observations and Almoui’s confirmation, 
mastoid tip itself is not mentioned, though Wittmaac' 
sideied this a separate process concerned piimaiily m P 
matization of the tip In short, there is some agieemen ^ 
an appreciable incidence of pneumatization from the n 
tympanum for the infialabyiinthme and letiofacial ai 
but with some reluctance to recognize further extension 
the mastoid tip 
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CLINICAL CONSIDERATIONS 

An obseivation of Lindsay’s has alieady been mentioned 
above Almoin points out certain clinical considerations of 
hypotympanic pneumatization of the tip It demonstiates 
that it is possible foi infection to spiead fiom the middle eai 
to the tip ivithout involvement of the anti urn It explains 
those cases with eaily mastoid tip tendemess in acute piiiulent 
otitis media Similaily, it explains the X-iav study depicting 
intact cells about the antium and the gieatei pait of the 
mastoid in the piesence of exquisite tip tenderness It also 
accounts foi the opeiative finding of isolated empyema of 
the mastoid tip cells with the lemaindei of the mastoid cells 
intact He even suggested that with caieful studj’- of X-iay 
plates, close obseivation clinically and at the opeiating table, 
it may be found that isolated tip empyema can be cuied with¬ 
out complete exenteiation of all mastoid cells He fuither 
states, and keep this m mind when the aiithoi’s case is pie- 
sented, that it is conceivable that only the mastoid tip may be 
pneumatized with the lemaindei of the mastoid piocess 
sclerotic oi diploic 

RADIOLOGICAL CONSIDERATIONS 

Schillingei, an otolaijmgologist and instiuctoi in otolaijm- 
gologic ladiologj’, published inteiesting studies on pneumatiza¬ 
tion of the mastoid in 1938 and 1939 ' ® He attempted a 
coil elation of Roentgen findings to anatonuc and clinical 
concepts He feels tliat the classification of mastoids as 
pneumatic, diploic oi scleiotic is neithei infoimative anatomi- 
callv noi of gieat assistance otologically He pioposes an 
anatomic classification based on a i oentgenologic study in 
the fust SIX yeais of life, duiing Aihicli time the adult patteni 
can be seen to develop The fundamental anatomic stiuctuie 
which IS well seen on the X-iav film at age two is the peii- 
antial tiiangle Tins loughly lepiesents the base of the 
petious pyramid and contains the antium, peii-antial cells 
and labjiunth It is bounded posteiioily by the gioove of the 
sigmoid sinus and above bv the tegmen of the antium and 
middle eai The study is based on the pattern of develop¬ 
ment of cells as they extend beyond the boiindaiies of this 
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basic tiiangle fiom ages two to six Cells aie desciibed as 
oiigiiiating fiom the antium and hypotympanum m three 
distinct tiacts teimed squamal, antial and tympano-tip 11 
IS assumed that the squamal cells oiigmate fiom the squamosal 
01 lateial segment of the antium and invade the squamo 
zygomatic legion Schillingei’s discussion of a squamal tiact 
IS lemindful of DeLisa’s papei on squamositis (1949) “ 

The antial cells make up the laigest tiact and piesuniablv 
oiiginate fiom the medial or petiosal poition of the antium 
The cells of hypotympanic oiigin, the tympano-tip tiact, aie 
consideied by Schillingei as a noimal development winch 
pneumatizes the tip and anteiioi face of the mastoid piocess 
in a chaiacteiistic mannei Each tiact is best demonstiate 
when it develops alone oi the tiacts aie only paitiall}' ne 
veloped, so that theie is not too much obscuiation by ovci- 
lappmg When fully developed the tympano-tip tract evten s 
to the emissaiy vein legion posteiioily and is lesponsible oi 
the bioad, pneumatized tip, when it fails to develop 
IS naiiow 01 pointed and is eithei diploic oi paitially invacc 
by antial cells Illustiative diagiams and loentgenogiunis 
aie piesented in the papeis which aie quite illumina mg 
Schillingei classifies mastoids into two mam gioups 
with noimal development and those with defective deveop 
ment Undei defective development aie listed the undeve ope^ 
mastoid (exhibits no extension beyond the peii-antia i 
angle) and the paitially developed mastoid which piesen 
each of the tliiee tiacts, alone oi in vaiious combinations 


PHYLOGBNY 

It IS a geneial axiom, not always tiue, that a 
cally oldei stiuctuie will appeal eailiei in the embiyo 
ossicles of the middle eai, eg, aie appaient as eaily 
fouith week (stapes) The mastoid piocess, on the o 
hand, is not foimed until aftei biith, being only a s ^ 
tubeicle behind the uppei pait of the annulus 
(Politzei) at biith It is not appaient externally m 
below the anthiopoid apes, and only attains a tiue mas o 
bieast-like configuiation m man It has been ^l,e 

the mastoid piocess develops m lesponse to the pu 
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steinomastoid (Alexander)^” and, or the splenius capitis 
muscles engaged in maintaining the head in an erect position 

A fascinating phylogenetic development beyond the scope 
of this paper, but meriting at least summarization, is the tian- 
sition from the monossicular (columella) system of the pre- 
mammalian reptiles to the triple ossicular system of mammals 
The ossicles are derived from the masticatory apparatus, 
which on the surface might appear an odd source From a 
functional standpoint, however it might be conjectiiied 
that there occuiied a mutually beneficial evolutionary change 
with the masticatory and ariditoiw apparatus not entirely 
unrelated The massive jaws of the aquatic piemammalian 
reptiles became secondarily concerned with transmission of 
sound by bone conduction through an intennediaiy water and 
later earth medium In the transition from a water to an air 
environment there is temptation to conjectme that there was 
a concomitant change to, 1 a middle ear modified for aii- 
bonie sound transmission via a tuple ossicular system, and 
2 simultaneous conversion of the massive jaw mechanism to 
a lighter one better adapted to function in a less bouyant an 
environment 

The triple ossicular system is characteristic of all mammals 
from the lowly duck-billed platjiius on up the scale The 
epitympanic recess, also a characteristic mammalian structure, 
is del eloped of necessity to house the inciido-malleolar mass 
In the next higher level, the marsupials, the second piirelv 
mammalian characteristic appeai-s, the auditory bulla 
This IS an expansion of the tjunpanic bone, housing a hypo- 
tympanic space hanging fiom the base of the skull in most 
instances In its simpler fonn it is monocellular, and perhaps 
serves as a resonating chamber to magnify simple warning 
sounds from other members of the same species Both the 
bulla and epitjunpanic recess vary from simple one-celled 
chambers to multicellular systems In the kangaroo, e g , the 
epitjTnpanic recess expands into the squamosa; in moles, the 
bulla invades the basisphenoid in a multicellular system, in 
some ungulates, c g the cow, the bulla is laterally placed and 
attaches to the petrosa with a multicellular bullar tip and so 
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as stated by Eggston and Wolff/® coiiesponds to the human 
mastoid 


Both Tumaikin^- (fiom an unidentified souice) and Robb 
and Palmei/* quoting Valsalva (17 Centuiy) as the souice, 
make the obseivation that when the bulla is small theietendb 
to be compensatoiy enlaigement of the epitympanic leceib 
and its associated an spaces This suggests a competition 
in an evolutionaiy sense, between the two systems The bulla 
IS moie piominent in lowei mammalian foims with the com 
petition leaching a stalemate in the highei ape foims (goul 
la), wheie both systems aie maximally developed Tumaikms 
papei shows the vaiiations diagiammatically foi vaiious 
mammals thiough the piimates, with the mastoid of tie 
highei apes equally pneumatized fiom both souices This is 
a tiansitional stage to man, ? e , the bulla piopei is sma oi 
while the accessoiy multicellulai systems become moie 
nent as the mastoid itself becomes moie piomment' ” 
man theie is an appaient ascendancy of the epitympanic lecess 
accessoiy cell system concomitant with the fuithei deve P 
ment of the mastoid piocess 


In the highest oidei of mammals, the piimates, the enim^^ 
(a lowei foim) have a laige monocellulai bulla with a 
neck, suggesting a Helmholtz lesonatoi In the 
monkeys'® theie is a flat mastoid, a tympanic img 
a bony canal and a bulla at its union with the petiosa ’ 

IS a well developed accessoiy an cell system both in the pe i 
and the mastoid legion In the Old Woild 

Iesent ^ 


a tiansitional stage to the stiuctuie found in man 
piopei diminishes in size, and a mastoid bulge is pit 
bony external canal is foimed, and the cell system is - ^ 
bettei developed In the goiilla the mastoid is a flange^^^^^ 
plate with the digastiic gioove exposed to view m the a^^^^ 
aspect” The goiilla paiticulaily has a lemaikabj 
spiead cell system lamifying thioughout the mastoic, 
mosa and petiosa with the labyiinth and caiotid, e (J , ,(] 

ed in ail cells Hoffman’ ’ points out that m the an 
apes extensive, symmetiical pneumatization is 
pi esent In man the accessoiy an space system laie \ 
the extent found in the apes, and is usuallv gieath id 
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especiallT as regards pneumatization in the petrous portion; 
also there is often asiTnmetrr between the two sides in man 
In addition diploic and compact temporal bones are more 
common m man \tTiether these aie secondary to infantile 
or prenatal inflammation (Wittmaack) or normal for that 
individual (Cheatle, Diamant, etc), is not pertinent to the 
scope of this paper 

Fiom paleontology' it is learned that the anthiopioid apes 
date back 65 million years Peking man hailed on discovery 
in 1936 as the “missing link,” dates back only 600 000 years ’ 
His teeth and mastoid configmation aie definitely anthropoid 
however, his larger biain case and his ability* to make fire 
and use tools are humanoid Xeandei'thal man dates back 
200 000 years and his mastoid is desciibed as intermediate 
between the apes and man 

From the above it can be said that a ty'mpano-mastoid tiact 
IS not accidental and has precedent in phylogeny It may be 
atavistic m the sense that it reverts to the time when rhe 
epitympanic and hypotympanic cell systems weie more evenly 
matched m then struggle for ascendancy. 

CASE REPORT 

Present IIInp«s J D C 25-year-oM yviute male IBM macluiie operator, 
'vas admitted Aae 7 1955 trith a historr of intermittent drainaae from 
the right ear since Jane 1 1955 and mtli a right facial paralysis of 
one •week’s dnration The ear had been treated hv unidentified ear drops 
but Tith a persistent discharge abating onlv one v eek before admission 

Past and Family Hisforu There is a histcv of nght-sided mastoiditis 
at age 6 but no mastoid surgerr Three of four siblings nad ear infections 
in childhooQ 

Physical Examination A right facial paralvsis 'ras present trith slight 
motion persisting in the e-ebrovrs and angle of the mouth and -mth good 
muscle tone The left drum -ras markedl" retracted. The rignt drum 
sho-reo a friable irregular polrp occuprmg a posterior pars tt^n^a perfora¬ 
tion. Taere tras no mastoid tenderness or stcelling Hearing in both 
ears fas. roughlv equal ■snih ordmarv conversation readtlv heard Audio- 
gram shorted esceUent bone conduction bilaterall'" flat curves vnth a 
j'"* QD loss for the conversational range on tae left and a 25 db loss on 
the right Fistula test vras negative 

Laboratory Essentiall— normal bloou count unnalvsis and serologv 
Mastoid^ X-rars "vere reporteo as follotrs Poor pneumalization on the 
left and incomplete pneumatization on the right More cetatled retro¬ 
spective re-iev bv the antho~ repeals the left mastoid largelv diploic 
On tae right side there vrere small cells m the pen antral region with a 
limited oistTihnuon be~ona the triangle There were large intact tnin 
r-alled cells in the tip region (see Fig 1) 
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Course m tJie Hospital The polyp was biopsied and reported as a non 
specific gianuloma The facial paialysis cleared undei antibiotic therapy, 
but the polvp remained unchanged Two weeks after admission a 
mastoidectomy was performed The external canal was narrowed 4 
small space containing pus was encountered in drilling towaid the antrum 
The mastoid was infantile in type with a high, anterior and deep antrum, 
which was found with some difficulty The antrum was a smali, flat 
slit, with a sharp sloping loof and was 3 mm in height It contained 
a diop of pus The lining was slightly thickened but witliout trabecula 
tion or visible opening other than the aditus The shoit process of the 
incus was slightly gianular in appearance The lateral sinus was en 



Fig- 1 


countered 12 mm from the posteiioi canal wall Toward ^^.,^pncd 
cells with a normal lining were encounteied The aditus .pgi pail 
and the epitympanum seen to be free of disease The posteiioi of 

was partially taken down to allow' drainage for the diseased p 
the mastoid The tip cells weie left laigely undisturbed, ff open 

ear proper No giaft was applied The caviti was lightly pa 

Postoperative Course A steiile mastoid dressing was 
SIX weeks Bj the end of four weeks the exposed and „p]|pg A 

w'ere seen to have sealed themselves off giaduallv by pllma^^ i jo 

smooth glistening epithelium had extended from the re- 

almost cover The polyp disappeared and a clean dry par 
mained through which a clean incudo stapedial joint jf, curie 

When last seen 25 months after operation, there was a ^ {(g paper 

on the right and with a dry, clean peiforation A ciga 
prosthesis gave no impiovement in hearing 

This was an infantile mastoid with partial, small cell 
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matization of the greater portion of the mastoid diaining 
^^a a hjiioplastic antium but with a well developed tip cell 
system It appioaches Almoui’s hypotlietical case of a noimal 
tip cell system draining into the hj-potympanum and a diploic 
or sclerotic mastoid otherwise In the above case it must be 
conceded tliat hvpotjTupanic oi igin is based on indii ect though 
consideiable evidence Had the authoi been familiar wnth 
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Schilhngei s woik at the time this case piesented itself, could 
he have 3 ustifiably piedicted tlie patliological anatomy on the 
basis of the X-iay’ It niav be of inteiest that the patients 
mother has one mastoid with only the tip cell system de¬ 
veloped but with normal pneumatization on the othei side 
(see Fig 2) 


SUMMARY 

There is anatomic, clinical, radiological and phylogenetic 
evidence foi a double origm of mastoid cells Retrofacial, 
mfralabyrinthme and mastoid tip cells may be pneumatized 
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fiom the hypotympanum The incidence of hypotympanic 
oiigin of mastoid cells, especially the tip cells, is not well 
established but is probably greatei than is geneially appie- 
ciated Attention is called to Schillmgei’s woik with X-iai 
studies which wan ants furthei con elation with anatomical 
studies 
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FIBROUS DYSPLASIA OF THE TEMPORAL BONE '• 

Harold Leslie Kearney M U , 

New Oileans, La 


This leport is concerned onlv with monostotic fibioiis dys¬ 
plasia of bone About this, Sclilumbeigei" says “Histologi¬ 
cally the piimaiv component of the bone lesion is connective 
tissue, faiily well vasculaiized and fiequently aiianged in 
intei lacing bundles and whoils Within the connectiie tissue, 
and most abundant at its peiiplieiy, aie tiabeciilae of paitly 
calcified newly foinied bone ” 

In Schlumbeigei’s^ leport of 67 cases of fibious dysplasia 
involving single bones, theie was only one case of involvement 
of the tempoial bone Biiinnei' leports a case of disease of 
the malai bone with appaient exostosis of the external aiidi- 
toiw meatus, biopsy was done of the malai bone, and the mass 
in the canal of the eai and fibions dysplasia vas demon- 
stiated in each instance Towson-* lepoifs a case of fibious 
djsplasia of the mastoid in a coloied boy 14 yeais of age I 
have found only these tliiee biopsy pi oven cases of fibious 
dvsplasia of the tempoial bone in my seaicli of the liteiatuie, 
howevei, it mav be less laie than the liteiatuie indicates, 
since fibious dysplasia of the tempoial bone mai haie been 
reported undei othei designations Cooke and Poiieis^ point 
out that as many as 33 diffeient titles had been used to de¬ 
scribe this entity piioi to the intioduction of the term “fibious 
dysplasia” by Lichtenstein in 1938 

Fibious dysplasia of the mastoid process is an expanding 
bone lesion, and among its fust clinical siTuptoms may be an 
occlusion of the external auditoiy meatus by what appears 
to be an exostosis This was tine in tvo of the three cases 
I have found in the liteiatuie, and it was the initial siTiiptoni 
in the case reported here by me 

•Presented at the meeting of the Southern Section of the Ameiican 
Rhinologncal and Otoloscical Soclet^ Atlanta Ga Jan 24 

Editors Note This manuscript received in The Ljir'neroscope Office and 
accepted for publication Jan 2S 

571 



572 


KEARNEY DYSPLASIA OF TEMPORAL BONE 




Fig 1 Preoperatue X-nv stud^ sho^\ ing gloss enlargement of rioh 
mastoid and petrous 





Fig 2 Postoperative lateral view of mastoids 
of right mastoid 


showing surgicil 


defect 




A S , Ji , was first seen August 9, 1950, at age 21 with the ® 
impaired hearing in his right ear, which was discovered " .{ys was 
rejected for the Navy in 1948 The right e\ternal auditor} jjjgtor' oi 
obstructed by what appeared to be an exostosis There " jj,at of » 
trauma to the ear or the head His physical appearance t g^r 

healthy 21-year old man The Weber test lateralized to tne 

r tho nirht teinporm 

At X-ray examination the petromastoid portion oi contained 

hone showed its original contour but was grossL enlarged a 
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no pneumatic spaces Skeletal survey showed no evidence of ani other 
bone lesions Serum calcium and phosphoi us wei e within normal limits 
In August, 1950, a bony mass was lemoved from the light ear, howeier, 
the eai drum could not be seen A lesion lecuned and yas lemoied 
in March, 1951, and a year later the eai was again complete!} obstructed 
b} lecunent lesions The pathologist lepoited the bony tissue lemoiea 
at these opeiations as compatible with osteoma 

On June 27, 1956, the patient came into m\ office suppoited bi two 
men and lepoited that he had had veitigo foi four days on yalKing or 
sitting up but none on lying down He obviously had some labirmtbine 
irritation, but there were no new objective findings and Xiar e^annna 
tion was essentiallj the same as before 

Juh 3, 1956, right mastoidectomy was done bv the postauiiculai ap 
proach The mastoid piocess was a smooth and massive structure ine 
coitex was removed yith a gouge and appeared to be bone of norma 
densit\ for this sti ucture The underlying bone structure had a pecuua 
granular texture, and showed no pneumatic spaces, it bled lathei 
It }\as scooped out easily with a laige cuiette, and three . 

were found containing cholesteatoma and some fluid but no landrnai 
There yas no escape of cerebrospinal fluid The matrix of , 

teatoma was not removed One cavity of an estimated capacit} of a 
25 cc yas created from these three cavities, and the deepest part oi 
cavity ivas estimated as tyo inches from the mastoid 
as deep as the internal auditory meatus in the posterloi fossa Tire 
of the deepest cavity were bony, except that deeply and i.taf 

yall yas denselj membranous and non pulsating, but five 
and for a period of about a month, pulsation yas obseived in tms c 
The cavitj yas packed and the posterior ivound sutuied 

Microscopic examination of tissues by Dr A J 
Pathology at Tour 0 Infirmary was leported 1 Cholesteatoma, " ^ ^ g 
displasia of the mastoid bone The slides were revieyed bj ^ ^ 
Dunlap, Chief of the Deptaitment of Pathology at Tulane Unneisi , 

Di Dunlap concuiied in the diagnosis 

The patient’s postopei ative course yas good and he if-id 

lertigo After the yound cleaied up, the light eai drum, 
been covered by the matrix of the cholesteatoma, was found ‘ ^ 

his hearing in the i ight ear showed a loss of about 30 db for the con 
tional fi equencies At the present time examination of the ng 
shows a large caiiti which is div and completely epitheliahzeu, 
dium IS present and intact Veitigo and horizontal nistagmus 
light can be produced bj lightlj touching a spot in the of 

cavity with a cotton applicator I suspect that this is „ i,as 

the piobe with the saccus endoljmphaticus, but it may be tna 
an undiscoiered fistula of the posterior semiciicular canal 
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CASSELBERRY AWARD OF THE AMERICAN 
LARYNGOLOGICAL ASSOCIATION 

A sufficient fund having acciued fiom the Casselbeiiy 
Fund for encouiaging advancement in the ait and science of 
Laiyngology and Rhinology, this sum is now available in pait 
01 as a whole, foi a piize awaid Theses must be in the hands 
of Di James H Maxwell, Out-Patient Bldg , Univeisity Hos¬ 
pital, Ann Aibor, Mich, Secietaiy of the American Laiyn- 
gological Association, prior to January 1 of any grven year 

The Award is a prize of money with accompanying certifi¬ 
cate signed by the officers of the American Laiyngological 
Association The sum of money will be agreed upon by the 
Council of the Association after the manuscrrpt has been 
evaluated by the Award Commrttee It may be awarded in 
whole or in pail among several contestants 

Eligible contestants may be 1 Hospital interns, residents, 
or graduate students in Rhmologj" and Laryngology, 2 an 
individual with an M D degree who is actively practicing or 
teaching Rhinologj^ and Laijmgology in the Americas, 3 any 
scientific worker in the field of Rhinology and Laryngology 

Manuscripts shall be presented to the Secietai'j’' of the As¬ 
sociation under nom de plume which shall in no way indicate 
the author’s identity There shall also be a sealed envelope 
bearing the nom de plume and containing a card showing the 
name and address of the contestant which the secretary shall 
keep m his possession 

Manuscripts must be limited to 5000 words and must be 
typewritten in double spacing on one side of the sheet The 
thesis shall not have been published elsewhere before sub¬ 
mission 

The successful thesis shall become the piopei'ty of the Amer¬ 
ican Laiyngological Association, but this provision shall in no 
way interfere with publication of the thesis in the Journal 
of the authoi’s choice Unsuccessful contributions will be re¬ 
turned promptly to then authors 
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The awaid, which will be made at the annual meeting of 
the Ameiican Laryngological Association shall be based on 

1 Originality of material 

2 Scientific and clinical value 

3 Suitability for this award 

A Method of presentation as to style, illustiations, and 
references 

The maximum amount of the awai d shall not exceed $200 00 


TEMPLE UNIVERSITY SCHOOL OF MEDICINE 
AND HOSPITAL 

Postgiaduate Couise in Laiyngology and Laiyngeal Sur- 
geiy, September 21st to Octobei 2nd, 1959 

Postgiaduate Couise in bionchoesophagology, Novembei 9th 
to 20, 1959 

These couises are to be given in the Depaitment of 
gology and Bionchoesophagology, Temple Univeisity Me ica 
Centei, undei the direction of Drs Chevalier L Jackson an 
Charles M Non is 

The tuition fee foi each couise is $250 Application and 
fui-thei mfoimation can be obtained by wilting to 
Reseaich, Lab 604, Temple Univeisity Medical Sclioo, 

N Bioad Stieet, Philadelphia 40, Pa 
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PROGRAM FOR THE 108TH ANNUAL MEETING 
AMERICAN MEDICAL ASSOCIATION 

Section on Laryngology, Otology and Rhmology 


Atlantic City, June 8-12, 1959 


(Rather than assigned discussers, each paper, except those of the Guest 
of Honor and the Chairman, vail be followed by an open discussion period, 
questions and comments from the floor are encouraged ) 

Tuesday, June 9— 2 P M 

Prof Dr H H Naumann, Wmzburg, Geimany— 

Intiavital Obseivations of the Nasal Mucous Membeiane 
(Film) 

George M Coates, M D , Philadelphia, Pa — 

Addiess of Guest of Honoi 

Gordon D Hoople, M D , Syiacuse, NY — 

Modem Otolaiyngologj’’ 

F W Davison, M D , Danville, Pa — 

Larjmgeal Obstiuction m Childien 

Ben T Withers, M D , Houston, Tex — 

Facility in T&A Management Conclusions from 2400 
Consecutive Cases 

Joseph H Ogura, M D , St Louis, Mo — 

Cancer of the Phaiynx, Larynx and Upper Esophagus; 
Suigical Aspects 

Business Meeting 

Bepoit of Section Delegate to AMA House of Delegates— 
Goidon F Harkness, MD , Davenport, la 
Dean M Lieile, M D , Iowa Citj’^, la , Alternate 

Report of Section Repiesentatives to Boaid of Governors of 
Ameiican College of Suigeons— 

Roderick Macdonald, M D , Rock Hill, S C 
Edley H Jones, M D , Vicksburg, Miss 
John J Conley, M D , New Yoik, N Y 
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Repoit of Nominating Committee— 

F W Davison, M D , Danville, Pa 
Louis E Silcox, M D , Philadelphia, Pa 
John D Singleton, M D , Dallas, Tex 

Wednesday, June 10—2 P M 

J W Hampsey, M D , Pittsbuigh, Pa — 

Cuiient Concepts of Etiology and Management m Otolami 
gic Alleigy 

Victor R Alfaro, M D , Washington, D C 
Addiess of Section Chairman 

Henry S Kaplan, M D , San Fiancisco, Calif — 

New Hoiizons in the Radiotheiapy of Malignant Disease 

John A Kirchner, New Haven, Conn — 

Facial Bone Injuries 

M R Himalstein, M D , Bay Pines, Fla — 

Obhteiative Fiontal Sinus Suigeiy Using Gelfoam 

J M Ravid, M D , New Yoik, NY — 

Malignant Melanoma of the Nose and Paianasal Sniiise, 

and Juvenile Melanoma of the Nose 

Wednesday Evening, June 10—6 30 PM 

Social Houi and Dmnei Honoiing the Guest of Honoi of tlie 
Section, Dr Geoige M Coates 

Thursday, June 11—2 P M 

Joseph L Goldman, MD, and Harry Rosenwasser, HD, 
New Yoik, N Y— , j 

Cuiient Concepts of the Management of Otitic Iniec 

Merle Lawrence, PhD, Ann Aiboi, Mich — 

Eai Physiology 

Edward W Harris, M D , Columbus, 0 — 

Symptoms Refei able to the Eustachian Tube 

George ICelemen, M D , Boston, Mass — 

Maternal Diabetes and Congenital Deafness 

Joseph Sataloff, M D , Philadelphia, Pa — 

Stapes Mobilization with Long-Standing Otoscleiosis 

Howard P House, M D , Los Angeles, Calif —• 
Polyethylene in Middle Eai Suigeiy 
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DIRECTORY OF OTOE ARY NGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erling W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr William L Benedict, Mayo Clinic, Rochester, 
Minn 

Meeting Palmer House, Chicago, 111, Oct 10 15, 1959 


AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Chicago, Ill October, 1959 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr Verlmg K Hart, 107 W 7th St, Charlotte, N C 
Vice-President Dr Daniel C Baker Jr , 90S Park Ave. New York, N Y 
Secretary Dr F Johnson Putney, 1712 Locust St, Philadelphia 3, Pa 

Treasurer Dr Charles M Norris, 3401 Broad St, Philadelphia, Pa 
Meeting Deauville Hotel, Miami Beach, Fla, March 15 16, 1960 (After¬ 
noons only) 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President 

Secretary Dr James H Maxwell, Ann Arbor, Mich 

Treasurer Dr Francis E LieJeune, New Orleans, La 

Editor, Historian, and Librarian Dr Edwin N Broyles, Baltimore, Md 

Meeting 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Theo E Walsh 640 So Kmgshighwav, St Louis 10, Mo 
President-Elect Dr Fletcher D Woodward, 104 E Market St, Charlottes¬ 
ville, Va 

SeweUrj Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester 7, 

Treasurer Dr IC M Dar, 121 Iinlve^slt^ PI, Pittsburgh, Pa 
Annual Meeting Deauville Hotel Miami Beach, Fla March 13-19, 1960 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Victor R Alfaro, Washington, D C 
Vice-Chairman Dr Harold P Schuknecht, Detroit, Mich 
Secretary Dr Walter E Heck, San Francisco, Calif 
Representative to Scientific Exhibit Dr Walter H Malone), Cleveland 
Ohio 

Section Delegate Dr Gordon P Harkness, Davenport, la 
Alternate Delegate Dr Dean M Lierle, Iowa City, la 
Meeting Atlantic City. June 8-12, 1959 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr R C Martin ,, 

Secretary Dr Lawrence R Boies, University Hospitals, Minneapolis 
Minn 
Meeting 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Biog. 

burgh. Pa m v 

Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16, N 
Treasurer Dr Arnold L Caron, 36 Pleasant St, Worchester, 


AMERICAN RHINOLOGIC SOCIETY 

President Dr Kenneth H Hinderer, 402 Medical Arts Bldg, Pitt®** 

Secretary Dr Robert M Hansen, 1735 No Wheeler Ave, Portlan 

Annual Clinical Session October 8 9, 1959, Illinois Masonic n 
Chicago, Ill ,,, 

Annual Meeting October 10, 1959, Belmont Hotel, Chicago, n 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Oscar J Becker, Chicago, Ill 
Vice-President Dr Sam H Sanders, Memphis, Tenn 
Treasurer Dr Joseph C Miceli, Brookljn, NY v i, 28 N ^ 

Secretary Dr Samuel M Bloom, 123 B 83rd St, New --^7 iPiS 
Meetings New York, N Y, Jul> 17, 1959, Chicago, Ill. oci 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Joseph W Hampsey, Grant Bldg, , P*^*® 

Secretary Treasurer Dr Daniel S DeStio, 121 S Higninn 
burgh 6, Pa 
Annual Meeting 


580 



ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER- 

CAMPINAS 


President Dr Antonio Augusto de Almeida 
First Secretary Dr Alberto Galo 
Second Secretary Dr Alfredo Porto 

Librarian-Treasurer Dr L de Souza Queiroz „ „ 

Editors for the Archives of the Societ% Dr J Penido Bumier, 
Guedes de Melo Filho and Dr Roberto Franco do Amaral 
Meetings Twice e^ erv month, first and third Thursdays, 8 SO P M 


Dr 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA de GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Yice-Presidente Dr Hector Cruz, 3a Avenida Sur No 72 
Second Yice-Presidente Dr Jose Luis Escamilla, 5a Calle Poniente 
No 48 

Secretario-Tesorero Dr Horace Polanco, 13 Calle Poniente No 9-D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice-Presidente Dr Luis Sune Medan 

Secretano Dr Jorge Perello, 319 Provenza, Barcelona. 

Vice-Secretario Dr A. Pinart 
Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Valter E Loch, 1039 No Calvert St Baltimore Md 
Secretary-Treasurer Dr Theodore A. Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K. Segre 
Vice-Presidente Dr A P Belou 
Secretano Dr S A Aranz 
Pro-Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro-Tesorero Dr J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr G Arnold Henrv, 170 SL George SL, Toronto, Ontario 
Secretan Dr Donald M MacRae, 324 Spring Garden Rd Halifax, Nova 
ScoDa 

Meeting Sheraton-Brock Hotel, Niagara Falls Ontario, October 9-10 1959 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Villiam F Hubble, Decatur, lU 
President Elect Dr Charles D Sneller, Peona, Ill 
Vice-President Dr Edgar T Blair Springfield Rl 
Delegate at Large Dr G Leroy Porter Hrbana HI 
Secretary Treasurer Dr Clarence A Fleischli, Springfield Ill 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr Stanton A Friedberg, 122 So Michigan At e, Chicago 3, 
Ill 

Vice President Dr Maurice Snitman, 408 So 5th Ave, Maywood, 111 
Secretary-Treasurer Dr Fletcher Austin, 700 No Michigan Ave, Chi 
cago 11, Ill 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunvvald S 
Vice President Dr Agustin Bstartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 

COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 

Vice President Dr James Rigg, Grand Junction, Colo 

Secretary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr John E Arthui 
Secietary Dr M L Battles 

Meetings First Monday of Octobei thiough May, Unneisitj Lluo, 
bus, 0 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Edward A Newell 

Vice President Dr Thomas M McCrory , 

Secretary-Treasurer Dr James L Baldwin, 1627 Medical Aris 
Dallas, Tex 


Bldg. 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Carril 
Secretary of the Exterior Dr Aldo G Remonno 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandino 
Pro Secretary of the Exterior Prof Dr Jaime A del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador „ 

Secretary Treasurer Dr Hector R Silva, Calle Arce No oi. 
dor, El Salvador, Central America 

FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edson J Andrews 
President-Elect Dr G Dekle Taylor 
First Vice-President Dr Kenneth S Whitmer 
Second Vice-President Dr William H Anderson Jr 
Secretary-Treasurer Dr Joseph W Tavlor, Jr 
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fourth LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretary 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Hathgeber 
Vice-President Dr William Skokan 
Secretary-Treasure! Dr Paul Rockwell 

greater MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice-President Dr Joseph Freeman 
Sec^etar^ Treasurer Dr H Carlton Houard 

Meeting Quarterlj in March, Mai, October and December on the second 
Thursday of the month, 6 30 P M , at the McAUistei Hotel, hUami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, Tokio, Japan 

Secretary Dr Cheialier L Jackson, 3401 N Broad St, Philadelphia 40, 
Pa , U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President Elect Dr Dick H Underwood 

Secretarj Dr James T Robison, 4620 J C Nichols Parkwaj, Kansas 
City, Mo 

Meeting Third Thursdai of November, Januarj, February and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretary-Treasurer Dr Wendell C Irvine 
Chairman of Ophthalmology Section Dr Carroll A McCoy 
Secretary of Ophthalmology Section Dr Philip D Shanedling 
Chairman of Otolaryngology Section Dr Robert W Godwin 
Secretary of Otolarvngologj Section Dr Francis O’N Morns 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire 
Blvd , Los Angeles, Calif 

Time 6 30 PM last Monday of each month from September to June, 
inclusive—Otolarjngology Section 6 30, first Thursday of each month 
from September to June, inclusiie—Ophthalmology Section 

LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Fred D Hollowell, Lamar Life Bldg, Jackson Miss 
Secretary Dr Edley H Jones, 1301 Washington St, Yicksburg Miss 
Meeting 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman Members serve as chairmen in alphabetical order monthl) 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secietary-Tieasurer Dr William F Murrah, Jr, E\change 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eje 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D P 
Vice President Dr M Gonzales Ulloa, Mexico D P 
Secretary Dr Juan De Dios Peza, Mexico D P 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Monterey 47, Mexico 7, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary-Treasurer Di Harold Swanberg, Quincy, Ill , 

Assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, m 


NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus Oorheelkundige Vereenigmg) 

President Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsterdam 

Treasurer Mrs P Velleman Pinto, Jac Ohrechtsti 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice President Dr George E Bradord, Winston Salem, N C , 

Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Chario 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 
President Mr G L Thompson, 16 Ramshill Road, Scarborough, York 

, II TJnfld 

Vice-President Mi J H Otty, Frizley Old Hall, Prizinghaii 
Bradford, Yorkshire York, 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, 

Voi kshire 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental 

Portland 5, Ore *i,rnii!rh Ma}, 

Meeting Fourth Tuesday of each month from September rn^ s 
Henrj Thiele Restaurant, 23rd and W Burnside, Portland, ure 
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OTOSCLEROSIS STUDY GROUP 

President Dr E P Fowler, Jr, 180 Port "Washington Ave , "New York 

32, New York „ ,, 

S 6 cr 6 t 3 .ry‘TrG&surGr Dr Artliur L JuGrs, 1018 Bio’nmi Buildingi Louis 

Meeting ’ /aimer House, Chicago, Ill, October 11, 1959 

PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Dr H Leroy Goss, 620 Cobb Bldg, Seattle 1, Washington 
Secretary Treasurer Dr Homer E Smith, 508 East South Temple, Salt 
Lake City, "Dtah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOUOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd, Chicago, 111 
Executive Secretary Dr Chei alier L Jackson, 3401 N Broad St, Phila¬ 
delphia 40, Pa , U S A 

Meeting Seventh Pan American Congress of Oto Rhino Laryngology and 
Broncho Bsophagology 
Time and Place Miami, Fla, March, 1960 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
"Vice-President Dr Joseph P Atkins 
Secretary Dr William A Lell 

Executive Committee Dr Harry P Schenck, Dr Benjamin H Shuster, 
Dr William A Lell, Dr William J Hitschler, and Dr Chevalier L 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Macaiio G Tan, 426 E^angellsta, Manila, P I 
"Vice President Dr Ariston G Bautista 460 Isaac Peral Manila, P I 
SecretaT\-Treasurer Dr Angel Enriquez, American Hospital, Aduana 
St Manila, P I 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emorv A Rittenhouse, 203 Masonic Bldg , McKeespoi t, Pa 
Vice President Di Carson S Demlmg, 513 Jenkins Bldg , Pittshuigh 22 
Pa 

S6cretar^ Tieasuier Di Clyde B Lamp SlOl Jenkins Aicade, Pitts 
buigh 22, Pa 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President-Elect Dr Carl D F Jensen, Seattle, Wash 
Secretarj Dr Willard P Goff, 1215 Fourth Ave, Seattle Wash 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orne E Christ, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Cahf 

Ophthalmology Dr Warren A Wilson, 1930 Wilshlre Bhd.LosAn 
geles 67, Calif 

Mid Winter Clinical Convention annually, the last two weeks in Januar) 
at Los Angeles, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Levine 
Vice Chairman Dr Russell Page 
Secretary Dr James J McFarland 

Treasurer Dr Edward M O’Brien 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 13 Newton Place, Glasgow, C 3 
Secretary-Treasurer Dr J F Birrell, 14 Moray Place, Edinburgn 
Assistant Secretary Dr H D Brown Kelly, 11 Sandyford Place, 

gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribin P 

Secretario Dr Felix E Lozano 

Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

President Dr Reinaldo de Yilliers 
Vice-President Dr Jorge de Cfirdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Prank Canosa Lorenzo 
Vice Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice-Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 

Tesorero Dr Juan Manuel Pradales . Bergallo 

Vocales Dr Osvaldo Sudrez, Dr Nondier Asis R, Dr Jorg 
Yofre 

SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C 

President Dr Salvador Mi\co Pinto 
Secretarj Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Br D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Maranes 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr “Kafael Giorgana 

Secretary Dr Carlos Valenzuela 

Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr -Juan-Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Remaldo de ViUers 

Vice-Presidente Dr Cesar Cabrera Caldenn 

Secretario Dr Jose Xirau 

Tesorero Dr Alfredo J.I Petit 

Vocal Dr Jose Gross 

Vocal Dr Pedro Herndndez Gonzalo 


SOCIEDAD OTO RINO-EARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltrdn Castillo 
Secretario General Dr Don Alfonso Vassallo de MumberL 
Tesorero Dr Don Rafael Garcia Tapia 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Bomero 
Vice-Presidente Dr Silrestre Rincdn Puenmaror 
Secretario General T)r Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gomez 

Vocales Dr Miguel Octavio Russa, Dr Benjamm Bricefio, Dr Oscar Gon 
zalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivn Adolpho Kuhl 
Secretary Dr Decio Lisboa Castro 
Treasurer Dr Jorge Valentin 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Vice-Presidente Dr Alonso Roy 

Second Vice-Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesorero Dr Ramon Crespo 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 
Vice Presidente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 
Vogais Dr Teofllo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Lt Col Stanley H Bear, USAF (MC), USAP Hospital, Max 
well (Air University), Maxwell Air Force Base, Ala 
Secretary-Treasurer Capt Maurice Schiff, MC, USN, U S Naval Hos 
pital, Oakland, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr F R Price, 118 Rutledge Ave, Charleston, S C 
President Elect Dr L D Lide, 161 W Cheves St, Florence, SC 
Vice-President Dr R. E Livingstone, 1505 Mam St, Newberry, S c 
Secretary Treasurer Dr Roderick Macdonald, 330 E Main St, koc 
Hill, SC ^ 

Meeting Jointly with the N C Society of Eye, Ear, Nose and Tnro 
Next joint annual meeting of The South Carolina Society o* 
mology and Otolaryngology and the N C Eye, Ear, Nose and Tnr , 
Society at Charleston, S C, Sept 14, 15 and 16, 1959 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr V Eugene Holcombe, Charleston, W Va 
Chairman Elect Dr G Slaughter Fitz-Hugh, Charlottesville, Va 
Vice Chairman Dr George M Haik, New Orleans, La 
Secretary Dr Mercer G Lynch, New Orleans, La 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Building, 

mond, Va „ ,iainc 

President-Elect Dr Emanuel U Wallerstein, Professional bu 
Richmond, Va onnke 

Vice President Dr Calvin T Burton, Medical Arts Building, koa 
Ve 

Secretary Treasurer Dr Maynard P Smith, 600 Professional Building, 
Richmond, Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K Stewart, Wheeling, W Va ,,, v 
Secretary-Treasurer Dr Frederick C Reel, Charleston, V va 
Annual Meeting 
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NOTICE TO CONTRIBUTORS 


The Laryngoscope leseives the light of exclusive publication 
of all ai tides submitted This does not pieclude their publication 
in Tiansactions of vaiious Societies 

Manusciipts should be typewiitten, double spaced, on one side 
of papei only and with sufficient maigins to allow foi collections 

Authoi’s name and city should appeal diiectly undei title on 
fust page, stieet addiess at end of aiticle 

All punts 01 photogiaphs to be submitted in black and white, 
in good sharp contiast Good halftones depend upon cleai photo¬ 
giaphs Line diawings foi zincs to be in black and white Colored 
inks 01 led oi blue quadrille rulings will not reproduce 

References should be complete authoi’s surname, initials, 
title of article, Journal, volume, page, month, year 

Six illustrations will be furnished for each article without cost 
to author Authors will please limit illustrations to six or assume 
the expense of additional illustrations 

Proofs will be submitted to authors for corrections If these 
are not returned, articles will be published as corrected in this 
office 

Reprints will be furnished at the following prices 


WITHOUT COVER 



250 

Copies 

500 

Copies 

1000 

Copies 

2000 

Copies 

Four Pages 

? 19 25 

$ 23 00 

? 30 75 

5 44 50 

Eight Pages 

33 50 

42 75 

58 50 

83 00 

Twelve Pages 

47 00 

60 75 

86 25 

131 50 

Sixteen Pages 

61 00 

78 75 

98 75 

146 75 

Twenty Pages 

76 00 

96 25 

129 50 

187 25 

Tnenty-four Pages 

88 75 

112 50 

150 00 

217 25 

Twenty eight Pages 

97 50 

123 25 

162 25 

233 50 

Thirty two Pages 

115 00 

139 75 

180 00 

267 00 


WITH COVER 


Pour Pages 

? 37 25 

? 46 50 

5 6150 

5 88 75 

Eight Pages 

51 50 

66 25 

89 25 

127 25 

Twelve Pages 


84 25 


175 75 

Sixteen Pages 




191 00 

Twentj Pages 


119 75 


231 50 

Twentj four Pages 



180 75 

26150 

Twenty eight Pages 


146 75 


277 75 

Thirty two Pages 

133 00 

163 75 

210 75 

31125 


Express charges will be paid by consignee 
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EXPERIMENTS ON TEMPORARY OBSTRUCTION OF 
THE INTERNAL AUDITORY ARTERY -"tf; 


H B Perlman, M D , 
Robert KiaruRA, A B , 
(By Invitation), 
and 

Cesar Fernandez, M D , 
(By Invitation), 

Chicago, lU 


Ceitain types of sudden deafness are commonly consideied 
to be the lesult of a vasculai phenomenon in the innei ear and 
not infrequently associated with a consideiable degiee of 
recoveiy. 


Theie is little factual infoimation legaiding these clinical 
obseivations, howevei, animal expeiiments indicate that the 
cochlea is exceedingly sensitive to its oxj'gen supplj* and when 
the oxj'gen supplj' is cut off electiical activity deteiioiates 
within seconds ^ Expeiiments have shown that the vasculai 
sjstem of the innei ear is intal foi the continuous supplj' of 
oxygen and metabolites Peimanent obstiuction of the in- 
feiioi cochleai vein and its tributaiies, and pei-manent occlu¬ 
sion of the internal auditoij' artery, piodiice rapid loss of 
function and characteiistic histologic damageHow the 


-A-nnual 'Meeting of the American X^ax^Il- 
12 llo^ ' Rhinological and Otological Societ\ Inc Hot Springs Ta. March 

Section of Otolari ngolog^ of the Xjniversitv of Chicago 
VatTonll^In’s'tiuitl B-6S2(C4> and B26>»(Co) from the 

^ ^ FoundauU^7^he"Hn"eSiu‘o\°&^^^ 

accepted 1ro‘r°publ?cation‘March’lVv4*^''^ “^oscope Office and 
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PERLMAN, ET AL OBSTRUCTION AUD ARTERY 


Ml 



Fie 1 1—nnlareed photoenph of the surftical ^ tlic eochh 

location of the inferior cerebellar arten (ICA) in '‘“’'J'; ielnt'""',?- 

V, _.photomicrograph thiough a comparable area "lilifnam CA I' * 

crocb section The suiKical defect <0) is filled ^'lth t,eiio ii 
coclilear aaueduct P is the posterior ampulla 
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suigical appioach have been desciibed in a pievious lepoit 
A complete oi almost complete cessation of blood flow in the 
cochlea was pioduced foi one to 120 minutes and the lesultb 
studied in thiee ways The changes in the exposed vasculai 
bed in the fenestiated cochlea weie studied with the aid of 
moving pictuies taken at magnifications up to 275X (see Fig 
2) , the changes in function weie assessed by cochleai micio 
phonics and action potential recoi dings, and finally the innei 
eais weie examined histologically Diffeient animals with 
compaiable times of obstruction weie used foi each senes of 
obseivations In the gioups studied histologically, the aninialb 
weie kept alive foi vaiious periods of time up to thiee month' 
In contiast to peimanent obstiuction, vestibulai symptoms 
were minimal oi absent in these animals lecoveiing fioni tern 
poiaij'’ aiteiial obstiuction 

FINDINGS 

A Changes xn blood floxv of the stiia vasculai is and spno| 
ligament The vasculai pattern and the natuie of the noinia 
blood flow in the fenestrated apical aiea of the guinea piP 
cochlea has been desciibed pieviously Regulaiity of flow an 
absence of diameter changes are sti iking When the pio 
IS successfully applied on the vential suiface of the ii"" 
stem ovei the bianch of the mfeiioi ceiebellai aiteiy cocieai, 
blood flow stops almost immediately Sometimes a little pu^ 
satile foiwaid movement is obseived with each inspiia i 
01 a veiy slow continuous flow is seen With the mici 
manipulatoi, fuithei piessuie usually succeeds m 
the movement The slow flow in the sti lal vessels is 

most easily stopped The blood cells usually lemain m a 

exposed vessels, howevei, with long obsti uction some oian 
may become paitly oi completely fiee of cells, yet lemain ope 
and appaiently filled with plasma “Ciitical closuie o ai 
loles with falling piessuie, desciibed by Bui ton, was 
in oui expeliment even when piessuie and flow weie 
Thei e is no evidence of clotting oi dissolution of cells oi mo 
ment of cells thiough the vessel wall Theie is htt e 
change in diameter of the vessels in the fenestia lie 
becomes daiker Theie is no sticking of blood cells o 
vessel wall duiing shoit peiiods of obstiuction \^ltl le 
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of piessuie , flow leturns at once, and immediately aftei le- 
tum of flow white blood cells sometimes adheie to the wall of 
the stiial vessels but not to the wall of arteriole oi aiteiio- 
venous aicade wheie flow is fast Laigei numbeis of white 
masses of vaiious sizes flow thiough the vessels at this time 
Flow IS much moie lapid than noimal foi about 30 to 180 
seconds As flow late letiuns to noimal, the vessels lesume 
then noimal appeaiance, but sometimes a bianch of the stiia 
may not lesume flow With longei peiiods of obstiuction, 
30 to 60 mintes, changes in the vasculai contents take place 
while-thfr blood is stagnant, which aie made evident vnth le- 
sumptron of blood flow These are localized accumulations of 
blood cells and platelets adheient to the vessel wall and to 
each othei With retiini of supeinoimal flow these elements 
aie lapidly washed awaj' as noimal flow and a noimal lumen 
IS lestoied The lestoiation of noimal blood flow, even after 
60 minutes of obstiuction, was the usual finding Occasionally 
flow did not letuin on release of the piobe This was con- 
sideied due to iiieveisible damage (tlnombosis) of the vessel 
undei the probe In this aiea, some changes in diametei due 
to local trauma were consistently obsei ved Localized nan on - 
ing of the vessel was sometimes seen during manipulation, 
and dilation followed lelease of the pressure This dilation 
was consideied to be lesponsible, at least in part, foi the 
short but consistent supemoimal flow seen at tlie fenestration 
site, however, there aie many factors besides local tiauma 
to be considered when blood flow is stopped in this manner 
The accumulation of platelets adhering to the vessel wall and 
to one another at the site of trauma has been obsem-ed by 
Zweifach,® and by Lutz, Fulton and Akeis ® Finally, the ves¬ 
sels were seen to become completely plugged with red and 
white cells Lutz, Fulton and Akers obseiwe platelets through¬ 
out the field adheiing to the vessel wall after 20 to 45 minutes 
of obstruction On release of obstruction circulating eirthio- 
crtes made channels thiough it, and platelet emboli were set 
flee This corresponds to oui observations in the cochlea 
Some of the white masses that flow into the field maj' aiise 
from the site of pressure They also lepoii; that eirthiocrtes 
may remain unagglutinated even after manv hours of stasis 

Denny-Brown and Mevei' produced tempoiaiy (three and 



596 


PERLMAN, BT AL OBSTRUCTION AUD ARTERY 


one-half minutes) coitical ischemia by occlusion of the middle 
ceiebial aiteiy and obseived failiue of the electiical acti\it\ 
within a few seconds, which lecoveied lapidly and completel\ 
on lelease of obstiuction without damage to the vessels The\ 
found that venous stasis aftei piolonged (15 to 30 minutes) 
ischemia could be leveised by elevating the blood piessuie 
When blood flow in the middle ceiebial aiteiy was stopped foi 
longei peiiods iiieveisible damage to vasculai endothelium 
led to infaiction They lepoit that dilation, segmentation and 
stasis m the teiminal venules was the fust event following 
occlusion This was followed by endothelial damage of the 
venules They obseived small microemboh lodging m tie 
coitical vessels aftei piolonged occlusion and lelease of tie 
middle ceiebial aiteiy These weie giey white and lodge 
tempoiaiily in arteiies of 50 to 150 micia in diametei Tieie 
was no aiteiial spasm at the site of lodgment The mmio 
emboli weie seen to move giadually to the teiminal lann ica 
tions and in two to four minutes fiagmented into miinie 
paiticles and disappeaied 

Zweifach notes vasodilation beyond the site of local 
We did not obseive dilation in the legion fenestiated 
manipulation of the piobe, but the slight dilation of the 
in this teiminal vasculai bed, sometimes seen on letiun 
blood flow, may have been due in pait to the effect o 
and accumulation of CO, and acid metabolites on the les 
wall independent of the vessel changes at the point of o s i 
tion Bean and his associates®® have desciibed 
intestinal vessels In the coitex, Meyei, Fang and en^ 
Blown'® found that on lelease fiom obstiuction, loca coi 
0_ tension uses along with tempeiatuie and peisists 
to five minutes depending upon the seventy of ischemia, 
letuining to a steady state This supeinoimal 
consideied due to local leactive hypeiemia Since " g, 
local acidity of tissue (Pj^) was lecoided thioughou i 
spouse, acidity lathei than anoxia was consideied g 

tive local dilatoi Oui obseivations on the cochlea i 
geneial asphyxia indicate that theie is a cell 

m flow without change in vessel lumen oi white oo 
sticking, howevei, occasional loss of led blood cells m 
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suiiounding tissue is noted on leco^erY fiom asphyxia and 
heie, too, flow letmns to noimal aftei going thiough a supei- 
noimal phase Contiol studies in oui expeiunents indicated 
that blood piessuie in the caiotid was not affected by these 
manipulations on the arteiy, so that this was not a factoi to 
be consideied in explaining the supeinoimal flow immediatelv 
on lelease of obstiuction In geneial, howevei, blood piessuie 
has peihaps the most impoitant single influence on the ceie- 
bial ciiculation Unlike the findings of Meyei” on obstiuc¬ 
tion of the middle ceiebial aiteiy, peiivascvilai edema oi 
diapedesis of blood cells was not seen in the fenestiated aiea 
No evidence of luptuie of a blood lessel due to weakening of 
the vessel wall was found Mevei quotes Bailiss that piessuie 
within the vessel may act as a stimulus to its smooth muscle 
cells With reduced intialuminal piessuie these may lelax 
to dilate and with incieased piessuie mav contiact to iiaiiow 
the Aessel We did not obseive these changes, but lealize that 
the cochlear vessels exposed by the fenestia have little oi no 
smooth muscle 

To siunmaiize tins portion of the experiment, one may 
say that cochlear blood flow may return to normal e\en after 
one hour of stasis, and that even the dislodged platelet masses 
appear to be washed thiough without plugging the vessels 
The blood flow rate is greater than normal immediately after 
lelease from obstruction The internal auditory artery ap¬ 
pears to be the sole supply to the cochlea since pressure upon 
it results in complete cessation of blood flow 

B Changes m function of the cochlea as levealed in eioKed 
imciaphonies and action potentials The sudden and complete 
occlusion of the arterial supply to the inner ear produces 
profound and rapid changes in cochlear responses that give 
insight into the oxygen requirements of the cells generating 
them These findings, expressed as a function of time, may 
be compared with those in other tissues of the nervous system 
as lepoi-ted by Gerard 

Method These experiments were carried out in 16 guinea 
pigs anesthetized with Dial® in urethane (0 o cc per kilo body 
weight) The operative approach and insertion of silver 
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one-half minutes) coitical ischemia by occlusion of the middle 
ceiebial aiteiy and obseived failuie of the electiical actuih 
within a few seconds, which lecoveied lapidly and completeh 
on lelease of obstiuction without damage to the vessels The\ 
found that venous stasis aftei piolonged (15 to 30 minutes) 
ischemia could be leveised by elevating the blood piessme 
When blood flow in the middle ceiebral aiteiy was stopped foi 
longei peiiods iiieveisible damage to vasculai endothelium 
led to mfaiction They lepoit that dilation, segmentation and 
stasis in the teiminal venules was the fust event following 
occlusion This was followed by endothelial damage of the 
venules They obseived small micioemboh lodging ni the 
coitical vessels aftei piolonged occlusion and lelease of the 
middle ceiebial aiteiy These weie giey white and lodge 
tempoiaiily in arteiies of 50 to 150 micia m diametei Theie 
ivas no aiteiial spasm at the site of lodgment The nimio 
emboli weie seen to move gradually to the teiminal lami ica 
tions and in two to foui minutes fiagmented into minu e 
pai tides and disappeaied 


Zweifach notes vasodilation beyond the site of local 
We did not obseive dilation in the legion fenestiated ui”’ 
manipulation of the piobe, but the slight dilation of the 
in this teiminal vasculai bed, sometimes seen on letuin 
blood flow, may have been due in pait to the effect of 
and accumulation of CO^ and acid metabolites on the 
wall independent of the vessel changes at the point of os ii ^ 
tion Bean and his associates®® have desciibed this ® 
intestinal vessels In the coitex, Meyei, Fang and cn 
Biown^® found that on lelease from obstiuction, local coi 
0. tension uses along with tempeiatuie and peisists 
to five minutes depending upon the seventy of ischemia, 
letuimng to a steady state This supeinoimal phase 
consideied due to local leactive hypeiemia Since 
local acidity of tissue (Pj^) was lecoided thiougliou 
spouse, acidity lathei than anoxia was consideied 
tive local dilatoi Oui obseivations on the cochlea 
general asphyxia indicate that theie is a giadual le u 
m flow without change in vessel lumen oi white oo 
sticking, howevei, occasional loss of led blood cels in 
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suiioimding tissue is noted on leco^ely fiom asphyxia and 
heie, too, flow i etui ns to noimal aftei going tliiougli a supei- 
noimal phase Conti ol studies in oiii expeiiments indicated 
that blood piessiiie in the caiotid was not affected by these 
manipulations on the arteiy, so that tins was not a factoi to 
be consideied in explaining the supeinoimal flow immediately 
on lelease of obstiuction In geneial, however, blood piessuie 
has peihaps the most impoitant single influence on the ceie- 
bial ciidilation Unlike the findings of Meyei”on obstruc¬ 
tion of the middle ceiebial aiteiy, peiivasculai edema oi 
diapedesis of blood cells was not seen m the fenestiated aiea 
No evidence of luptuie of a blood vessel due to weakening of 
the vessel wall was found Meyei quotes Bayliss that piessme 
within the vessel may act as a stimulus to its smooth muscle 
cells With 1 educed intialummal piessuie these maj' lelax 
to dilate and with incieased piessuie mav contiact to naiiow 
the vessel We did not observe these changes, but realize that 
the cochlear vessels exposed by the fenestia have little or no 
smooth muscle 

To summarize this poi-tion of the expeiiment, one ma}'^ 
say that coclileai blood flow may return to normal even after 
one hour of stasis, and that even the dislodged platelet masses 
appear to be rvashed through wuthout plugging the vessels 
The blood flow^ rate is greater than normal immediately after 
release from obstruction The internal auditory artery ap¬ 
pears to be the sole supply to the cochlea since pressure upon 
it results in complete cessation of blood flow 

B Changes in function of the cochlea as 1 evealed in evoked 
nticiO'phonics and action potentials The sudden and complete 
occlusion of the arterial supply to the inner ear produces 
piofound and rapid changes in cochlear responses that give 
insight into the oxygen requirements of the cells generating 
them These findings, expressed as a function of time, may 
be compared wuth those in other tissues of the nervous system 
as lepoi-ted by Gerard 

Method These experiments w’ere carried out in 16 guinea 
pigs anesthetized with Dial® in urethane (0 5 cc per kilo body 
weight) The operative approach and insertion of silver 
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one-half minutes) coitical ischemia by occlusion of the middle 
ceiebial aitery and obseived failuie of the electiical activih 
within a few seconds, which lecoveied lapidly and completeh 
on lelease of obstiuction without damage to the vessels Tlie\ 
found that venous stasis aftei piolonged (15 to 30 minutes) 
ischemia could be leveised by elevating the blood piessuie 
When blood flow in the middle ceiebial aiteiy was stopped foi 
longei peiiods iiieveisible damage to vasculai endotheluini 
led to infaiction They lepoit that dilation, segmentation and 
stasis 111 the teiminal venules was the fust event following 
occlusion This was followed by endothelial damage of t ie 
venules They obseived small micioemboh lodging m tie 
coitical vessels aftei piolonged occlusion and lelease of tie 
middle ceiebial aiteiy These iveie giey white and lo ge 
tempoiaiily in aiteiies of 50 to 150 micia in diametei lei^ 
was no aiteiial spasm at the site of lodgment The niicio 
emboli weie seen to move giadually to the teiminal lami ica 
tions and in two to foui minutes fiagmented mto niiiiu 
pai tides and disappeaied 

Zweifach notes vasodilation beyond the site of 
We did not obseive dilation in the legion fenestiated iR 
manipulation of the piobe, but the slight dilation of the ^es 
m this teiminal vasculai bed, sometimes seen on 
blood flow, may have been due in pai t to the effect o j 
and accumulation of CO„ and acid metabolites on 
wall independent of the vessel changes at the point o o s 
tion Bean and his associates®" have desciibed 
intestinal vessels In the coitex, Meyei, Fang an c 
Blown'" found that on lelease fiom obstiuction, loca m 
0_ tension uses along ivith tempeiatuie and peisis s 
to five minutes depending upon the seventy of ischemia, 
letuining to a steady state This supeinoimal P 
consideied due to local leactive hypeiemia Since 
local acidity of tissue (Pj^) was lecoided thioughou 
spouse, acidity lathei than anoxia was 
tive local dilatoi Oui obseivations on the cochlea 
geiieial asphyxia indicate that theie is a giadua le 
m flow without change in vessel lumen oi white o 
sticking, howevei, occasional loss of led blood cels i 
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suiiounding tissue is noted on lecoAery fioni asphj’xia and 
heie, too, flow letuins to noimal aftei going tliiough a supei- 
noimal phase Contiol studies in oui expel iments indicated 
that blood piessuie in the caiotid was not affected by these 
manipulations on the arteiy, so that this was not a factoi to 
be consideied in explaining the supeinoimal flow immediately 
on lelease of obstiuction In geneial, howevei, blood piessuie 
has pel haps the most impoitant single influence on the ceie- 
bial ciiculation Unlike the findings of Meyei” on obstiuc¬ 
tion of the middle ceiebial aiteiy, peiivasculai edema oi 
diapedesis of blood cells i^as not seen in the fenestiated aiea 
No evidence of luptuie of a blood lessel due to weakening of 
the 1 essel n all was found Meyei quotes Bayliss that piessuie 
within the vessel may act as a stimulus to its smooth muscle 
cells With 1 educed mtialuminal piessuie these may lelax 
to dilate and with incieased piessuie mav contiact to naiiow 
the vessel We did not obseive these changes, but lealize that 
the cochleai vessels exposed by the fenestia have little oi no 
smooth muscle 

To summaiize this portion of the expeiiment, one ma 3 ’' 
say that cochleai blood flow may letuin to noimal even aftei 
one houi of stasis, and that even the dislodged platelet masses 
appeal to be washed thiough without plugging the vessels 
The blood flow late is gieatei than noimal immediately aftei 
lelease fiom obstiuction The internal auditoiy aiteiy ap¬ 
peals to be the sole supplj-^ to the cochlea since piessuie upon 
it lesults in complete cessation of blood flow 

B Changes in function of tJm cochlea as leiealed in evoked 
nuciophonics and action potentials The sudden and complete 
occlusion of the aiteiial supplj' to the innei eai pioduces 
piofound and lapid changes in cochleai xesponses that give 
insight into the oxj'gen lequiiements of the cells geneiating 
them These findings, expiessed as a function of time, may 
be compaied with those in othei tissues of the neivous sj'stem 
as lepoited by Geiaid^^ 

Method These expeiiments weie earned out in 16 guinea 
pigs anesthetized with Dial® in methane (0 5 cc per kilo bodj’’ 
weight) The opeiative appioach and insertion of silvei 
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Wile electiodes in the fust turn of the cochlea have been 
desciibed elsewheie “ The suigical appioach foi the vas 
culai supply of the innei ear and technique of occlusion have 
been desciibed pieviously The sound stimuli used in these 
expel iments weie 8,000 oi 10,000 cycle tone pips The in 
tensity was at high level, near the point of maximum i espouse 
of cochleai microphonics The duiation of the tone-pip 



TIME IN SECONDS 

Pig" 3 Graph sho^^lne^ changes m Neural (Ni) and microphonic 
response of the cochlea after arterial obstruction 


stimulus was about 1 millisecond oi less Cochleai i espouses 
were photogiaphed on a dual beam oscilloscope befoie, duimgi 
and aftei occlusion of the vascular supply to the inner eav^ 
The time of each occlusion varied fiom one minute to o 
minutes In 14 animals only one peiiod of occlusion 
given, and in two otheis the pioceduie was lepeated two oi 
thiee times 

Duiing occlusion, the blood flow m the cochlea was mom 
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toied continuously bj* obseiving the ladiating aiteiiole 
thiough the thinned capsule in the apex 

RESULTS 


A Suivwal Time 

The suivival time is defined as the inteival between the 
onset of occlusion and the instant the lesponses disappeai 
Accoidmg to Geiard, it is an index of the oxidizing leseive, 
eneigj’’ piovided by othei leactions, such as glycolysis, and 
metabolic late 

There ivas an mteival of about ten seconds fiom the begin¬ 
ning of occlusion to the fust signs of depiession in cochleai 


TABLE I 

_ SURVIVAL TLME OF COCHLEAR RESPONSES _ 

Cochlea Cochlea CNS 

(clamping trachea) _ (arterial occlusion) _ (arterial occlusion) 

CM 80120 sec CM 75 85 sec Cerebellar grav 10 20 sec 

X, 120 sec X, 30 45 sec Cerebral cortex _ 14-15 sec 

N 20 45 sec Corona radiata 20 25 see 

Medulla 30 120 sec 


lesponses Decay of the neuial components (N, and N^) 
seemed to piecede that of the cochleai miciophonics (CM) by 
a few seconds The decay of all lesponses closely followed a 
linear function of time, but at diffeient rates Action po¬ 
tentials decayed fastei than CM This observation is illus- 
tiated in Fig 3, in which the amplitude of CM and N, of a 
lepiesentative animal (see Fig 1), is plotted as a function of 
time 

The suivival time of cochlear responses aie summarized in 
Table I, which also includes the survival time of cochlear re¬ 
sponses as determined by clamping the trachea and the sur¬ 
vival time of special areas of the central nervous system as 
determined by occlusion of the vascular supply 

The results clearly indicate that the sensitivity of cochlear 
primary neurons to oxygen deprivation is close to that of 
nervous tissue in the central neivous system The generators 
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of the oxygen dependent poition of cochleai miciophoniCi 
(hau cells of oigan of Coiti) aie twice as lesistant to owgen 
lack as the geneiatois of action potentials (piimaiy neuions) 
The infoimation does not tell whethei the depiession of codi 
lean miciophonics is due to impaiiment of haii cells oi deca\ 
of the DC lesting potential in the cochleai paitition Aftei 
the investigations of Bekesy*® and Davis, et al '■ we ma\ as 
sume that the depiession of CM may be due to metabolic 
impaiiment of both hau cells of the oigaii of Coiti and the 
stiia vasculaiis 

The appiaisal of suivival time cleaily indicates that the 
oxidative lesexve within the cochlea is quite small and/oi the 
oxygen lequiiements of the geneiatois of electiical activib is 
lathei laige Almost immediate diop in available owgen m 
ceiebial tissues aftei vasculai occlusion is shown with tie 
polaiogiaphic method Rapid diop in available o\ygen m 
the cochlea pioduced by nitiogen bieathing has also been 
demonstiated 

The longei suivival times obtained by clamping the tiachea 
(see Table I) weie due to the oxygen supplied bv the cii 
dilating blood 


RECOVERY TIME 

The lecoveiy time is defined as the mteival fiom the 
of occlusion to the fust signs of lecoveiy of iespouses 
coiding to Geiaid,'^ this time is an index of the speec 
physico-chemical leconstiuction of cells 


In oiu senes, seveial animals showed no lecoveiy o ei 
function 01 cii dilation when the occlusion was discon 
This suggested that the pi ocediii e of compi essing tlie 
supply might pioduce damage to both neive fibeis an 
vessels Deteimination of lecoveiy time and time leq 
foi complete lecoveiy of cochleai lesponses weie ascei 
in those animals which showed leveisal of both func i 
cii dilation Because of unceitainties the quantitative 
mination will be postponed foi fuithei inevstigation ^ 
piesent lepoit only some qualitative aspects aie piesen e 

In geneial, shoit peiiods of occlusion (less than fi'e m 
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utes) -weie followed m a few seconds by lecoveiw of cocbleai 
nncioplionics followed by lecoveiy of tbe action potentials 
As tune of occlusion was piolonged tlie lecoveiy time of CM 
w as little affected, while that of N, became longei 

Complete lecoveiy of cochleai lesponses was obseived aftei 
occlusions of less than eight minutes Above 30 minutes of 
occlusion neitliei CM noi seemed to leacli even 50 pei cent 
of the lefeience amplitude Although we do not have obsei- 
vations on occlusions between eight and 30 minutes, we may 
infei that seveie depiession of cochlear function may follow 
complete mteiiuption of the vasculai siipplv of about 30 
minutes The question whethei this impaiiment is peinianent 
01 tiansitoiy lemains to be investigated Recent obseiia- 
tions bv Mevei on occlusion of the middle ceiebial aiteiy 
indicate tliat peinianent impaiiment of motoi function le- 
quiied at least 50 minutes of occlusion If coitical oxygen 
tension was below 20 pei cent for longei than one hour, in- 
faiction legulaily occurs Shorter peiiods of occlusion pio- 
duced tempoiaiy paialysis that could be aggiavated bv leduc- 
mg the systemic blood piessuie The electioencephalogiam 
followed the changes in cii dilation closely, but functional 
lecoveiy lagged belund lestoiation of blood flow, oxvgen 
tension, and the electioencephalogiam 

Another featuie of recoveiy which needs fuithei investiga¬ 
tion IS the supernoimal lesponse of neural components im¬ 
mediately following a short period of occlusion The super¬ 
normal response of action potentials parallelled a lather large 
increase of the summating potential This study may be 
important for the understanding of present concepts in coch¬ 
lear physiologj’ The supeinoimabty of electrical activity* 
corresponds to that of supernormal blood flow recorded in 
the moving pictures Meyer et al *- found a simrlar effect on 
the available oxygen in the cortex on release of ai’teiial ob¬ 
struction as revealed by the polarogiaphic method, and inter¬ 
preted this as reflecting both increased blood flow and reduced 
oxygen consumption of the nervous tissue 

Our observations indicate that the generators of cochlear 
miciophonics possess a leadv mechanism for phvsico-chemical 
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of the oxygen dependent poition of cochleai miciopliomcs 
(hair cells of oigan of Coiti) aie twice as lesistant to oxygen 
lack as the generatois of action potentials (piimaiy neuions) 
The infoimation does not tell whethei the depiession of coch 
lear mici ophonics is due to impaiiment of haii cells oi decai 
of the DC lesting potential in the cochleai paitition Aftei 
the investigations of Bekesy^® and Davis, et al'' we nia} as 
sume that the depiession of CM may be due to metabolic 
impaiiment of both haii cells of the oigan of Coiti and the 
stiia vasculaiis 

The appiaisal of suivival time cleaily indicates that the 
oxidative leseive xvithin the cochlea is quite small and/oi the 
oxygen i equii ements of the generatoi s of electi ical activity is 
lathei laige Almost immediate diop in available oxygen m 
ceiebral tissues aftei vascular occlusion is shown with le 
polarogiaphic method ‘ Rapid diop in available oxvgen 
the cochlea pioduced by nitiogen bieathing has also een 
demonstiated 

The longei suivival times obtained by clamping the tiachea 
(see Table I) weie due to the oxygen supplied by the cii 
culating blood 


RECOVERY TIME 

The lecoveiy time is defined as the inteival fiom the 
of occlusion to the fust signs of lecoveiy of iespouses 
coiding to Gerald,'® this time is an index of the spee 
physico-chemical i econsti uction of cells 

In oui senes, seveial animals showed no lecoveiy 
function 01 ciiculation when the occlusion was discon 
This suggested that the pioceduie of compiessing the 
supply might pioduce damage to both neive fibeis an 
vessels Deteimination of lecoveiy time and time leq 
foi complete lecoveiy of cochleai lesponses weie ascei a^^^ 
in those animals xvhich shoxved leveisal of both func i 
ciiculation Because of unceitamties the 
mination will be postponed foi fuithei inevstigation 
piesent lepoit only some qualitative aspects aie piesen 

In geneial, shoit peiiods of occlusion (less than fi'e 
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utes) weie followed m a few seconds by lecoveiy of cochleai 
micioplionics followed by lecoveiy of tbe action potentials 
As time of occlusion was piolonged the lecoveiy time of CM 
was little affected, while that of N, became longei 

Complete lecoveiy of cochleai lesponses was obseived after 
occlusions of less than eight minutes Above 30 minutes of 
occlusion neithei CM noi seemed to leach even 50 pei cent 
of the lefeience amplitude Although we do not have obsei- 
vations on occlusions between eight and 30 minutes, we may 
infei that seveie depiession of cochleai function may follow 
complete mteiiuption of the vasculai supply of about 30 
minutes The question whethei this impaiiment is peimanent 
01 tiansitoiy lemains to be investigated Recent obseiva- 
tions by Meyei on occlusion of the middle ceiebial artery 
indicate that peimanent impairment of motor function re- 
quiied at least 50 minutes of occlusion If cortical oxygen 
tension was below 20 pei cent for longei than one hour, in- 
faiction regularly occurs Shorter periods of occlusion pro¬ 
duced temporary paralysis that could be aggravated by reduc¬ 
ing the systemic blood piessuie The electioencephalogram 
followed the changes in circulation closely, but functional 
lecoveiy lagged behind lestoiation of blood flow, oxygen 
tension, and the electioencephalogram 

Another feature of recovery which needs fuither investiga¬ 
tion IS the supernormal response of neuial components im¬ 
mediately following a short period of occlusion The super- 
normal response of action potentials parallelled a lather laige 
increase of the summating potential This study maj’- be 
important for the understanding of present concepts in coch¬ 
lear physiologj- The super normality of electrical activity 
corresponds to that of supernormal blood flow recorded in 
the moving pictures Meyer et al found a similar effect on 
the available oxygen in the coifex on release of arfeiial ob¬ 
struction as revealed by the polaiogiaphic method, and inter¬ 
preted this as reflecting both increased blood flow and reduced 
oxygen consumption of the nervous tissue 

Our observations indicate that the generators of cochlear 
microphomcs possess a ready mechanism for physico-chemical 
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leconstiuction, ^yhIle that of tlie neuial components seemed 
to be slow and easily damaged 


REVIVAL TIME 

The levival time is defined as the maximum dinatioii of 
occ usion aftei' which i espouses can leturii Accoiding to 

eiaid/ it is an index of late of occuiience of changes due 
to proteolysis, accumulation of metabolites and the like 

Oui obsei vations, though not 5 '^et completed, indicate that 
the sui vival time of CM is about 60-65 minutes and that of 
action potentials about 50 minutes 

C Histological Findings The eais of 50 animals iieie 
piepaied foi histological examination following tenipoian 
aiteiial obstiuction These included obstiuctions of 3, 5, 10, 
15, 20, 30, 45, 60 and 120 minutes Definite histological 
cianges can be pioduced by tempoiaiy obstiuction of the m 
teinal auditoiy arteiy These changes aie unlike those pio 
duced by peimanent venous obstiuction oi peimanent aiteiml 
0 stiuction In geneial, the longei the obstiuction the nioie 
seveie the damage Because of technical difficulties, ob¬ 
stiuction was sometimes incomplete This lesulted in vaiia- 
tion in the degiee of cell damage within the gioup with siniilai 
uiations of obstiuction Inteiiuption of blood flow foi onlv 
a few minutes does not pioduce cell changes in the cochlea 
With obstiuction of five minutes oi moie, spotty small lesions 
appear The leason foi this distiibution of damage is not 
evident The cochleai structuies aie much moie vulneiable 
than the vestibulai Within the cochlea, the haii cells, cells 
o the limbus spiialis, and the spiial ganglion cells aie the 
piineipal stiuctuies involved Haii cell lesions may lead to 
spiial ganglion cell degeneiation if the animal is allowed to 
suivive foi ovei two Greeks This type of secondaiy cliange 
in the spiial ganglion cells is evident in short (5-15 minutes) 
arteiial obstiuctions The independent response of these 
ganglion cells, however, is apparent in short term experiments 
before secondaiy degeneration can take place Thus, m ani¬ 
mals sacrificed within a few days, ganglion cells show changes 
only after aiteiial obstructions of 30 minutes oi moie Han 
cell damage is scattered thioughout the cochlea but vanes 
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from animal to animal and is not extensive even aftei one 
houi obstiuction The basal turn is peiliaps moie commonly 
affected When the aiteiial supply is peimanently obstiucted 
eithei by tiauma fiom the piobe oi diiect coagulation of the 
vessel, disintegiation of the cochlea sets in almost at once, 
and continues to complete neciosis in less than 24 houis 
In contrast, the lesions produced by temporary arterial ob¬ 
struction are very smaU and non-progiessive In the shoi*t 
obstiuctions (under 15 minutes) the outer hair cells aie more 
often affected than the inner hair cells and supporting cells 
With longer obstructions, both inner and outer hair cells and 
pillar cells are affected, however, chronic venous obstruction 
also produces outer hair cell damage These findings suggest 
that in general the outer hair cells aie more rmlneiable when 
blood flow IS impaiied. In marked contrast to the findings 
in chronic venous obstiuction atrophy of the straa and spiral 
ligament was minimal Hemorrhage, spiral ligament de¬ 
generation and pigment cell migration were complete^ absent 
Similar to the findings in chronic venous obstruction and 
permanent ar*teiial obstruction, endoljTnphatic hydrops or 
collapse of the cochleai duct did not occur The histological 
technique was adequate to show this pathology, and in a few 
instances definite labyrinth hydrops was seen in the control 
ear, associated with severe middle ear infection "SWren the 
vestibular part of the labyrinth was involved (obstruction of 
one hour or longer) the hair cells in then end-organs were 
most susceptible to damage There weie no changes visible 
in the endolymphatic sac Since blood flow in these areas was 
not examined, its relation to vestibular cell damage cannot 
be clearly defined 

Representative changes are illustrated in Figs 4 to 10 

Our findings of limited histological damage in the inner 
ear after one hour of arterial obstiuction may be compared 
Muth those of Meyer He lepords that infarction of the cortex 
occurs when the local oxj’^gen tension falls below 20 pei cent 
for more than one hour 

The lecogmtion of significant Instological changes in the 
labyrinth folloiving temporai'y obstruction of the arterial 
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leconstruction, while that of the neural components seemed 
to be slow and easil 3 '’ damaged 

REVIVAL TIME 

The levival time is defined as the maximum duiation of 
occlusion aftei which lesponses can letuin Accoiding to 
Geiard/ it is an index of rate of occurience of changes due 
to proteolysis, accumulation of metabolites and the like 

Our observations, though not yet completed, indicate that 
the sui vival time of CM is about 60-65 minutes and that of 
action potentials about 50 minutes 

C Histological Findings The eais of 50 animals Mere 
piepaied foi histological examination following tempoiaii 
arteiial obstiuction These included obstiuctions of 3, 5,10, 
15, 20, 30, 45, 60 and 120 minutes Definite histological 
changes can be pioduced b}'' temporary obstiuction of the in¬ 
ternal auditory aifeiy These changes aie unlike those pio¬ 
duced by permanent venous obstiuction oi peimanent aiteiial 
obstiuction In geneial, the longei the obstiuction the moie 
seveie the damage Because of technical difficulties, ob¬ 
struction was sometimes incomplete This lesulted in vaiia- 
tion in the degree of cell damage within the group with sinnlai 
durations of obstruction Intel luption of blood flow foi onlj 
a few minutes does not pioduce cell changes in the cochlea 
With obstiuction of five minutes oi moie, spotty small lesions 
appear The reason foi this distiibution of damage is not 
evident The cochleai structures aie much moie vulneiable 
than the vestibulai Within the cochlea, the hail cells, cells 
of the limbus spiiahs, and the spiial ganglion cells aie the 
piincipal stiuctuies involved Haii cell lesions may lead to 
spiral ganglion cell degeneiation if the animal is allowed to 
suivive for ovei two weeks This type of secondaiv change 
in the spiial ganglion cells is evident in short (5-15 minutes) 
arterial obstiuctions The independent lesponse of these 
ganglion cells, howevei, is appaient in shoit teim expel iments 
befoie secondaiy degeneration can take place Thus, m ani¬ 
mals sacrificed within a few days, ganglion cells show changes 
only aftei aiteiial obstructions of 30 minutes oi moie Han 
cell damage is scatteied throughout the cochlea but laiies 
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Fig 5 a—Loss of outer and inner hair cells and limbus cells four dajs 
after tno hours of arterial obstruction b—Loss of sensorj and supporting 
cells n itb normal stria three months after 30 minutes of arterial ob¬ 
struction 
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Fig 4 a—Normal cochlear duct b—Loss of outer hair cells 

after fne minutes arterial occlusion 
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Fig" 7 a—Inner and outer hair cell damage one d'i\ after 20 ininvites 
arterial obstruction (higher power in b c and d) b—^tria unaffected b^ 
this tempora^^ obstruction c—Hair cells in organ of Corti seen in a 
d —Adjacent spiral ganglion cells show minimal changes 
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Fifr G 1 —Loss of organ of Corti -ind atrophic stria , orr-in 

45 minutes arterial obstruction b—Necrosis of stria and e 

da^ after complete and irreversible obstruction 
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Pig: ^ a—Hail cell spiral gangl'on and stnal changres one da^ after 
t^^o hours of arterial obstruction (higher magnifications in b c and d) 
b—^ ascular changes in stria c—Sensors cell damage in organ of CortI 
d—More adsanced ganglion cell lesion than in Fig 6 
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Fiff S a Sensorj cell and spiral g-anglion cell damage one 
one hour aitenal obstruction (hif^her nia*?nifications In b c « d— 

mal edema of the stria \ascuHris c_Details of hair cell dnmaj.* 

Earl\ spiial ganglion cell changes 
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Figr ^ a—Hair cell «?piral ganglion and strial changes one da^ after 
two hours of arterial obstruction <higher magnifications in b c and d) 
b—Vascular changes in stria c—^Sensorj cell damage in organ of Corti 
d—More ad\anced ganglion cell lesion than in Fig 6 
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Fifr 8 n—Sensorj cell and spiiil jran&lion cell d) 

one hour aiterial obstruction (higher magnifications in u damage ° 
mal edema of the stria \ascularis c—Details of nair ct 
Earl\ spiial ganglion cell changes 
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Fig ^ a—Hair cell spiral ganglion and strial changes one da% after 
tno hour*? of arteriil obstruction (higher magnifications m b c and d) 
b—\ ascular changes in stria, c—Sensory cell damage in organ of Corti 
d—More ad\anced ganglion cell lesion than in Fig 6 
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Fip S 1 Sensor> cell 'ind spini ganglion cell claninge one 
one houi ai tenal obstruction (higher magniTicatlons in b c <') — 

nial edema of the stria \ascularis c—Details of hair cell damage 
Earlv spiral ganglion cell changes 



PERLMAN, ET AL OBSTRUCTION AUD ARTERY 


611 


supply was aided by the piesence of the unopeiated eai on the 
same slide foi compaiison, furtheimoie, pievious studies on 
peimanent venous and aiteiial obstiuction of the labjuinth 
levealed chaiacteiistic histological changes Rapid neciosis 
of the labyiinth seen in sections fiom peimanent aiteiial 
obstiuction was in maiked contiast to smallei lesions moie 
slowly developing and associated with labjuinth hemoiihage, 
seen in chionic venous obstiuction This peimitted the sepaia- 
I tion of unsatisfactoiy expeiiments wlieie eithei oi both of the 
' above vasculai lesions lesulted fiom the suigical pioceduie 
> Because of the suigical appioach, peimanent damage to the 
venous outflow oi to the aiteiial supply to the labviinth oc¬ 
casionally lesiilted This was iisualh’’ lecognized at the time 
\ of opeiation by obseiMng changes in blood flow and diametei 
i of the ladiatmg aiteiiole thioiigh the capsule bone, and fitted 
in until these chaiacteiistic histological changes subsequently 
found 

Anothei pioblem that aiose in the histological evaluation of 
this vasculai lesion, uas the unexpected tiauma to the Ylllth 
I neive tiunk that occasionally followed manipulation with the 
piobe In this senes of expeiiments it ivas possible to find a 
gioup -with uncomplicated neiwe damage that showed de 
geneiatiie changes extending thiough the spiial ganglion to 
the end-oigan tjTiical of neive tiauma These degeneiative 
' changes weie appaient only when the animal was kept alive 
at least two weeks Foi this lesaon, animals that weie sacri¬ 
ficed befoie this peiiod of time had elapsed and with vaiions 
duiations of arteiial obstiuction, weie the most satisfactoij* 
m evaluating the significant changes following the vasculai 
lesion 


GENERAL SUMMARY 

It is possible to mteiiupt the aiteiial supply to the inner 
eai by piessuie with a piobe ovei the internal auditoiy aitery 
On lelease of piessuie, flow letums to noimal aftei first 
going thiough a supeinoimal period Blood flow may letum 
to normal even after one hour of obstiuction without visible 
peimanent change in the blood vessels oi then surroundings 
The short peiiod of supernormal flow is probably due to tern- 
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supply was aided bv the piesence of the nnopeiated eai on the 
same slide foi compaiison, fuitheimoie, pievious studies on 
peimanent venous and aiteiial obstiuction of the labyiinth 
levealed chaiacteiistic histological changes Rapid neciosis 
of the labyiinth seen in sections fiom peimanent aiteiial 
obstiuction was in maiked contiast to smallei lesions moie 
slowly developing and associated with labyiinth hemoiihage, 
seen in chionic venous obstiuction This peimitted the sepaia- 
I tion of unsatisfactoiy expeiimeiits wheie eithei oi both of the 
' above vasculai lesions lesulted fioni the suigical pioceduie 
' Because of the suigical appioach, peimanent damage to the 
' venous outflow oi to the aiteiial supply to the labyiinth oc¬ 
casionally lesulted This was nsiially lecognized at the time 
I of opeiation by obseivmg changes in blood flow and diametei 
1 of the ladiating aiteiiole thiough the capsule bone, and fitted 
in with these chaiacteiistic histological changes subsequently 
found 

Anothei pioblem that aiose in the histological evaluation of 
this vasculai lesion, was the unexpected tiauma to the Vlllth 
* neive tiunk that occasionally followed manipulation with the 
piobe In this senes of expeiiments it was possible to find a 
gioiip with uncomplicated nerve damage that showed de 
geneiative changes extending thiough the spiial ganglion to 
the end-01 gan typical of neive tiauma These degeneiative 
changes weie appaient only when the animal was kept alive 
at least two weeks Foi this lesaon, animals that veie sacii- 
ficed befoie this peiiod of time had elapsed and with vaiious 
duiations of aiteiial obstiuction, weie the most satisfactoiy 
m evaluating the significant changes following the vasculai 
lesion 


GENERAL SUMMARY 

It is possible to inteiiiipt the aiteiial supply to the inner 
eai by piessiiie with a piobe ovei the internal auditoiy aiteiy 
On lelease of piessiiie, flow i etui ns to noimal aftei fust 
going thiough a siipeinoimal period Blood flow may letuin 
to noimal even aftei one hoiii of obstiuction without visible 
peimanent change in the blood vessels oi then suiioundings 
The shoit peiiod of siipemoimal flow is piobably due to tern- 
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poiaiy dilation of the internal auditoiy aiteiy and its laige 
tiibutaiies on the basis of tiauma and local anoxia 

The cochleai function as leflected in miciophonic and action 
potentials is piofoundly depiessed within 60 seconds after 
complete inteiiuption of the arteiial supply but may letiirn 
to noimal even aftei eight minutes of complete obstiuction 
If blood flow stops foi over 30 minutes, there is only paitial 
lecoveiy of electiical responses 

Histological changes in the labyrinth aie produced bj tern 
poiaiy aiteiial obstiuction The external haii cells and the 
ganglion cells of the cochlea aie paiticulaily vulneiable, while 
the vestibulai end-oigans are least affected Even one houi 
of obstruction produces minimal changes throughout the 
cochlea These changes are unlike those pioduced by peinia- 
nent obstruction of the internal auditory artery or peimanent 
obstruction of the inferior cochlear vein and its tiibutaiies 
Endolymphatic hydrops does not follow temporary obstiuction 
of the internal auditory artery 
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COURSE IN AUDIOLOGY AND OTOLOGY 

The piogiam of the II Audiology and Otology Couise which 
the Departmento of 0 R L of Hospital San Jose of Bogota, 
Colombia, is oiganizing foi the month of August, 1959 in¬ 
cludes the names of many otorhinolaryngologists of Colombia, 
Venezuela and Ecuador The puce of this couise is $1,000 
and IS limited to 20 matiiculants The couise in audiology 
only IS $500 00 The closing date foi legistiation is July 10, 
1959 Foi fuithei details write Joige Gaicia Gomez, Head 
of the ENT Department Hospital, San Jose, Bogota, Co¬ 
lombia 



612 


PERLMAN, ET AL OBSTRUCTION AUD ARTER\ 


poiaiy dilation of the internal auditoiy aiteiy and its laige 
tiibutaiies on the basis of tiauma and local anoxia 

The cochleai function as leflected in miciophonic and action 
potentials is piofoundly depressed within 60 seconds after 
complete inteiruption of the arteiial supply but may letuin 
to noimal even aftei eight minutes of complete obstiuction 
If blood flow stops foi ovei 30 minutes, theie is only partial 
lecoveiy of electiical i espouses 

Histological changes m the labyiinth aie pioduced by tern 
poiaiy aiteiial obstiuction The external haii cells and the 
ganglion cells of the cochlea aie paiticulaily vuhieiable, while 
the vestibulai end-oigans aie least affected Even one lioui 
of obstiuction produces minimal changes thioughout the 
cochlea These changes aie unlike those pioduced by peinia- 
nent obstiuction of the internal auditoiy aiteiy oi peimanen 
obstruction of the infeiioi cochlear vein and its tiibutaiies 
Endolymphatic hydiops does not follow tempoiaiy obstiuction 
of the internal auditory aiteiy 
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disease in the middle eai, mastoid, attic and eustachian tube 
legions and piovide a quantitative evaluation of auditory 
function The ear should be thoioughly cleaned with a small 
suction tip, inspected, and possibly piobed undei visual mag¬ 
nification An attempt should be made to evaluate the func¬ 
tional status of the ossicles and eai dium and the condition 
of the middle eai mucosa Inspection undei magnification 
should deteimine the piesence and extent of squamous cell 



Fig 1 The combined nse of controlled inflation and inspection under 
magnification is essential for preoperatue examination and for post- 
operatiie evaluation The Hallpike microscope used in conjunction u ith 
the Senturia infWtor has been S'\tlsf'lctor^ m our experience 


epithelium in the middle eai and epithelialized tiacts extend¬ 
ing into the antium and attic The eustachian tube can be 
tested foi patency by the Valsalva technique using conti oiled 
an piessuie (fiom 30 to 80 mm meicury) while inspecting 
the middle eai vith magnification (see Fig 1) , thus, per- 
foiations and false membianes can be studied and hidden 
puiulent mateiial can be detected The sound piobe test is 
useful m evaluating the functional intiegiity of the ossiculai 
chain ^ The eiossed stapedial leflex may be helpful in deter¬ 
mining the mobility of the stapes Roentgenogiams of the 
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INTRODUCTION 

The ladical mastoid operation as commonly peifoimed in 
the past often lesulted in fiuthei heaiing loss and, tlieiefoie, 
created among both otologist and patient a dislike foi tins 
opeiation Consequently, many suigeons lefused to clean 
out” the tympanic cavity and so weie able to pieseive a piac- 
tical healing level in some cases These conseivative opeia 
tions consisted of lemoving disease fiom the attic, antium 
or mastoid and sometimes fiom the mesotympanum while pie 
seiving mucosa, ossicles and any lemaining tympanic mem 
brane An anatomical mechanism pioviding a sound piessure 
diffeience at the windows was sometimes established, Qin e 
inadveitently, by these methods This conservative appionei 
often failed, howevei, because of lecuiience of cholestea om< 
and continued suppuiation 

With the aid of antibiotics and the opeiating 
sociated with a bettei undeistanding of skin giaftmg 
niques and middle eai physiology, suigeiy foi the 
of suppuiative middle eai disease can be peifoimed v 
bettei oppoitunity of inactivating the disease while 

01 impioving the hearing We aie indebted, of couise, o 
stein^ and Zollnei^ foi pioviding us with lefmemen s 
tympanoplastic technique 


preoperative examination ^ 

The pieopeiative examination must assess the extent 
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disease in the middle ear, mastoid, attic and eustachian tube 
legions and piovide a quantitative evaluation of auditoiy 
function The eai should be thoioughly cleaned with a small 
suction tip, inspected, and possiblj* piobed undei \nsual mag¬ 
nification An attempt should be made to evaluate the func¬ 
tional status of the ossicles and ear dium and the condition 
of the middle eai mucosa Inspection undei magnification 
should deteimine the presence and extent of squamous cell 



Fig 1 The combined use of controlled inflation and inspection under 
magnification is essential for preoperati\e eNamination and for post- 
operati\e e\aluation The HallpiKe microscope used m conjunction n ith 
the Senturia inflator has been satisfactor\ in our e'vperience 


epithelium m the middle eai and epithelialized tracts extend¬ 
ing into the antium and attic The eustachian tube can be 
tested foi patency by the Valsalva teclinique using controlled 
air pressure (from 30 to 80 mm meicmy) while inspecting 
the middle ear with magnification (see Fig 1) , thus, per- 
foiations and false membranes can be studied and hidden 
puiulent mateiial can be detected The sound piobe test is 
useful in evaluating the functional mtiegiity of the ossicular 
chain ^ The ciossed stapedial leflex may be helpful m deter¬ 
mining the mobility of the stapes Roentgenogiams of the 
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PjK 2 Examples of successful Type I tjmpanoplastles 

the frequencies on the abscissas of the audiograms In .jjiig the 

their approximate spacial distribution along the Cochlear auct plg 

low frequencies are sometvhat crowded at the left end of tna a i,nttom of 
tance along the Cochlear duct is indicated in millimeters at tiie 
the charts The ordinate on the left shows hearing ctniidard 

the American Standard and on the right by the laternatlonai 
the latter corresponding closelj to the current British atanc 
■American Standard is based on a U S Public Health 'v'liprnatlon'i' 
sur\ev and is based on average normal hearing •uhereas the lai , 

(or British) Standard is based on the median lalue for 
moti\ated xoung adults otologicalU normal and carcfull> tesi 


tempoial bone maj’’ leveal gioss changes but aie of little ^ep 
in levealing pathological changes which aie of technica i 
poi tance in tympanoplasty 

Auditoiy tests should establish not only the puie tone 
olds foi bone and an but the disci imination scoie as we 
the piedicted value of tympanoplasty suigery is insigni ica 
{eg, seveie bone conduction loss in the piesence ^ ^ 
eai on the opposite side), a ladical mastoidectomy i 

done Duiing the peiiod of this lepoit, we perfoimed 
mastoidectomy foi chiomc suppuiation on two eais in ' 











SCHUKNECHT & OLEKSIUK. TYMPANOPLASTY 


617 


preopeiative tests revealed profound sensoiy-neural tjT)e deaf¬ 
ness 


TYPES OF TYMPANOPLASTY 

Tjmpanoplasty has a dual objective' the first is elimina¬ 
tion of disease, and the second is leconstmction of the sound 
tiansmitting system Reconstiuction is attempted only after 




Fi^ 3 E'tamples of successful T^pe II-A t^^npanoplastles Cases 2 3 
4 and 5 without mastoidectoraies 


the undeilying disease has been completely irradicated The 
surgical methods which will eliminate disease while preserving 
middle ear mucosa and the conducting mechanism are tech¬ 
nically difficult and the end results are largely dependent 
upon the skill and experience of the surgeon. 

The theory of tympanoplasty has been discussed in detail 
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Pig 2 Examples of successful Type I tympanoplasties ® ''f-ncj. i\lth 
the frequencies on the abscissas of the audiograms in accoro 
their approximate spacial distribution along the Cochlear auct, 
low frequencies are somewhat crowded at the left end ol tae s . of 
tance along the Cochlear duct is indicated in millimeters at tns i,> 

the charts The ordinate on the left shows hearing loss m a 
the American Standard and on the right by the International 
the latter corresponding closely to the current British fetauaa 
American Standard is based on a U S Public Health ®®P*‘v^,ernatlon!il 
suri e\ and is based on average normal hearing whereas the „fwell 
(or British) Standard is based on the median lalue for the hearing 
motivated i oung adults otologicallx normal and carefully tesi 


tempoial bone may leveal gioss changes but aie of little leP 
m levealing pathological changes which aie of technica ' 
poi tance in tympanoplasty 

Auditoiy tests should establish not only the puie tone 
olds for bone and an but the disci imination scoie as we 
the piedicted value of tympanoplasty suigeiy is insigni ici^^ 
{eg, seveie bone conduction loss in the piesence of a g 
eai on the opposite side), a ladical mastoidectomy 
done Duiing the peiiod of this leport, we peifoimed 
mastoidectomy foi chionic suppuiation on two eais in ' 
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pieopeiative tests levealed piofoimd sensoiy-neural type deaf¬ 
ness 


TYPES OP TYMPANOPLASTY 

Tympanoplasty has a dual ob 3 ective the fust is elimina¬ 
tion of disease, and the second is leconstiuction of the sound 
tiansniitting system Reconstiuction is attempted only after 



Fi^ 3 Examples of successful T\pe II-A t\ mpanoplastles Cases 2 3 
4 and 5 ithout mastoidectomies 


the undeilying disease has been completely iiindicated The 
suigical methods ■which will eliminate disease while piesei'ving 
middle eai mucosa and the conducting mechanism aie tech¬ 
nically difficult and the end lesults aie laigely dependent 
upon the skill and expeiience of the suigeon 

The theoiy of tympanoplasty has been discussed in detail 
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elsewheie-* In biief, the objective is to cieate a sound pres- 
suie diffeiential between the oval and lound windows (with 
01 without the sound conducting mechanism) 

The meticulous classification of tympanoplastj'^ opeiations 
peimits one to pi edict the patient’s chances foi impioied 
healing and allows the suigeon to compaie his lesults mth 
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Fig’ 4 Examples of 
ithout mastoldectom^ 


successful Tjpe III-A mpauopla^**^*’ 


Cnco « 


those of otheis We have folloived Zollner’s modification of 
the classical Wullstein classification (see Table I) 

Type I Plastic Repm'i of Dmm with o? loitlwid Mcnfo 
anti otomy 

This opeiation consists of the plastic lepau of a peifoiatioo 
of the tympanic membiane and it may include leflecting 
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eai dium foi\Yaid and lemovmg some of the posteiioi bony 
annulus so as to inspect the ossicles, windows, sinus tympani 
and antium The existing pais tensa and annulus fibiosus 
aie pieseived and denuded of epithelium along with the ad¬ 
jacent canal wall (if necessaiy) to piovide an adequate bed 
foi the giaft We almost always use the ]oost-auiiculai ap- 
pioach to the tympanic space Aftei elevating a meatal skin 
flap, the external auditoiy canal is widened with a bin (ex¬ 
cept m those patients having laige canals oi those with small 
easily visible peifoiations) The full-thickness skin giaft'" 

TABLE I 


T^pes (Zollner) __ 

I—Plastic repair of drum ■with or m ithout meato antrotomj 
II A.—Attico antiotomj with plastic repair of drum 
IIB—Simple attico antrotomj 

III-A and IV-A—Total plastic repair (malleus and incus destrojed) 
Large graft 

Ill-B and IV-B—^Minoi plastic lepair (malleus and incus destrojed), 
half or more of drum lemaining Graft used as necessarj to complete 
closure 

V—Plastic opeiation and subsequent fenestration_ 

(III—placed on stapes ) (IV—placed on promontorj ) 


budges the tympanic space and extends onto the posteiioi 
canal wall as necessaiy to covei bone exposed as a lesult of 
enlaigmg the ear canal We occasionally peimit laige giafts 
to he on a small de-epithehalized area on the piomontoiy to 
assuie nouiishment of the cential pait of the giaft 

Type n~A Attico-ant'i otmny with Plastic Repaii of Drum 


Plastic lepaii of the tympanic membiane is accomplished 
With 01 without meato-antiotomy plus exposuie and exenteia- 
tion of disease in the attic The skin giaft may extend onto 
the head of the malleus and body of the incus, budging to the 
canal wall oi into the mastoid cavity if a mastoid exenteia- 
tion is done If the opeiation is done without a mastoidectomy, 
it IS essential that a mucosal-lined tract extend from the an¬ 
terior tympanic legion thiough the superior aspect of the attic 


realitj these grrafts althoc 
^n^^cissors to the junction of 


remo^ed as fuU-thickness are tlrnined 
papillary and reticular la>er3 of the 
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to the mastoid so as to allow aeiation of the mastoid cells 
It IS often impoitant to deteimine the condition of the mastoid 
antium by eithei a limited meato-antiotomy oi a supeiioi 
observation window The obseivation windoiv is made m the 
posteiior-supeiior canal wall and allows inspection of the 
mastoid antium and posteiioi pait of the epitympamc space 



Fig: 5 Examples of successful Tjpe IV tMupanoplastie** 
mastoidectomj 


Cast 2 '' 


and IS coveied by the skin giaft Even though a mas 
tomy IS necessaiy, it is desiiable to pieseive bony am’ 
when possible, foi this "budge” minimizes cicatiicial 
zation of the incus, especially if the mucosa is 
this aiea Included in Gioup II-A aie patients in whom 
incus 01 malleus oi both have been tiansposed 
giaft and the stapes cieating theieby a "columnella” effec 
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Type II-B SimpU AtUco-antiotomy 

This opeiation is a ivell-known type of modified ladical 
mastoidectomy The pais tensa and ossiculai chain aie intact, 
and the opeiation is diiected at meticulous lemoval of disease 
fiom the attic legion The mastoid may be exenteiated and 
if so, an attempt is made to pieseiie the ‘‘budge’ In such 
cases, the skin giaft passes fiom the uppei pait of the tym¬ 
panic membiane to'the “budge,” theiebv closing the attic 
peifoiation ^d extends into the mastoid cavitv Again, if 
the mastoid is not diseased, it is not necessaiy to peifoim a 
mastoidectomy as long as a mucosal-lined tiact extends fiom 
the aiiteiioi tjunpanic legion thiough the epitmipaniim to the 
mastoid an cell system to assure aeiation of the mastoid 

Types III-A and IV-A Total Plastic Eepan (drum malleus 
and incus destioyed), Laige Giaft 

Wullstein has classified those opeiations in which the eai 
dium 01 giaft is placed upon the head of the stapes as Tj-pe 
III and those in which the o\al window is exteiioiized and the 
giaft 01 tjonpanic membiane is laid upon the piomontoij’ as 
TjTie IV This classification takes into account the physiolog¬ 
ical diffeiences occuiiing when sound is tiansmitted to the 
head of the stapes tlirough a membiane and that occuiiing 
when sound stiikes the footplate diiectly 

Zollnei has subclassified these types into the “total plastic” 
(Type III-A and IV-A) and the “minoi plastic” (Type III-B 
and IV-B) In the total plastic, theie is complete loss of the 
tjTnpamc membiane requiiing that the giaft budge the gap 
fiom the annulus to eithei the stapes (T%-pe III-A) oi piomon- 
toiy (Tj^pe IV-A) In the minoi plastic thexe is pieseivation 
of half 01 moie of the eai dium and the giaft is used if neces¬ 
saiy to complete the closuie, eithei to the stapes (Type III-B) 
or to the piomontoiy (TjTie W-B) We utilize Zollnei’s sub- 
classification because it seems tliat a good result depends 
moie upon the condition of the mucosa and the size of the 
giaft than it does upon whethei oi not the leconstiuction 
utilizes the “columnella effect” of the stapes 

Diseased tissue is lemoved meticulously fiom the tympamc 
space using gieat caie not to damage the mucosa These 
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operations can be peifoimed with oi without mastoidectomj 
The giaft lays on the de-epithehahzed anteio-infeiioi canal 
wall and budges the tympanic space to the piomontoiv oi 
head of the stapes, whichevei is appiopiiate 

Types III-B and IV-B Mtnoi Plastic Repaii (malleus ami 

incus desti oyed), Remaining Dinmi Used ivith Small Giaft 

When half or moie of the tympanic membiane lemains, 
theie IS often healthy mucosa m the hypotympanum The 
success late is much highei than in the total plastic legaidless 
of whether the giaft oi t 5 mipanic membiane attaches to the 
head of the stapes oi to the promontoiy If the existing tvni 
panic membiane is inadequate in itself then a giaft is used to 
complete the closuie, again, the opeiation may be done witi 


TABLE II 


MASTOIDECTOMY 


Tjpe 

Toni Number 

AVith Mistoid 

Without Mist^ 

II-A and II-B 

17 

6 

11 

III A and IV A 

82 

71 

11 

III-B and IV B 

20 

16 

4 

Total 

119 

93 (78%) 

26 (2W 


or without a mastoidectomy A ladical mastoid cavity slioii^ 
not be cieated unless necessaiy, foi to do so cieates a P 
opeiative suigical state which occasionally lequiies intei'* 
_caie foi many yeais In our senes of 119 patients of Types > 
III and IV, mastoidectomy was avoided in 26 (22 per cen 
(See Table II) 


In all Type III opeiations, it is essential that the 
iidge be de-epithelialized, for the membiane (dium oi 
must contact this legion to maintain its position on tie i 
of the stapes In Type IV tympanoplasty, it is not m 
whether it is best to pieseive the mucosa on the footp ^ 
lemove it, and if the mucosa is removed, whethei the lOO * 
should be left denuded or coveied with a gini^ 
employed all these methods with success 
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Type V Plastic Operaiion mid Subsequent Fenesti ation 

This pioceduie applies only to eais with fixation of the 
stapedial footplate and must be done in two stages The fust 
objective is to cieate both a mastoid cavity and a sealed-off 
hypotympanic (and possibly mesotympanic) space encom¬ 
passing the lound window The adequacy of this tympanic 



Pig-6 a—Incisions for removal of post-auricular skin b—The skm is 
removed u ith a sharp knife cutting through the underlying fattv sub- 
epithelial layers c—The skin is thinned -vNith a sharp curbed scissors, 
either on the finger or on a block When the skm graft is to lie on the 
antero-inferjor canal uall folding of the graft can be minimized by ser- 
ratmg this margin 

space should be established with ceitainty by conti oiled in¬ 
flation and simultaneous inspection of the giaft undei mag¬ 
nification befoie the second stage (fenesti ation opeiation) is 
peifoimed 

FURTHER COMMENTS ON TECHNIQUE 
The post-auriculai_ skin contains little elastic tissue and, 
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Fiff 7 Technique for Tj pe III-A tympanoplastj ■" Ahout m/isto l, 

a—The t\mpanic membrane and the incus are missin? tpVnnl nudi 
present and the handle is adherent to the promontory The exi=‘ 
torj canal has been enlarged and the skin of the posterior cam 

reflected inferiorl} b—The malleus has been remoaed ^_The 

antrum have been inspected and found to contain healtln'' -mj-e hn 

antero-inferior canal avail has been de-epithelialized ahe lamm > p[ 

been denuded and the tympanic space and attic filled aaith sm i 
gelfoam The meatal flap has been replaced against the P” „„toro 
avail d—The full-thickness skin graft is placed so as tP ..p-d of th” 

inferior canal avail and extend across the tympanic space to ina craft 

stapes and facial ridge and back to the posterior canal avail 
IS fitted onto the posterior canal wall so as to cover ana tiart 


theiefoie, when used as a full-thickness giaft, it is easier 
manipulate and maintain in position than split thickness s i^^ 
Oui post-auiiculai giafts vaiy in size fiom 2 to 3 
width to 4 to 6 cm in length We lemove the skin ^ ' 

beginning of the operation and keep it in hepaimized le n 
eiated blood until time foi intioduction It is then 
with a small cuived scissois and tiimmed to piopei size 
tympanic space is filled with pieces of gelfoam to aid ® 
poi ting the gi aft The question as to whethei gelfoam 
lates connective tissue piohfeiation has not been comp e 
answeied Giafts which extend upon the anteio-m ei ^ 
canal wall aie seirated at its margin to facilitate intiocu 
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without the formation of folds (see Fig 6-c) The graft is 
meticulously appioximated to its bed, trimming as necessary 
to avoid folds ^all co^n balls soaked m Ringer’s solution 
aie used to hold t he'gia'ft tightly into its bed, particularly in 
the acute^ngle at the annulus anteio-infeiioil 3 ' An attempt 
is made to'strrtdi the ^aft acioss the tympanic cavity under 
some tension ^^^len the giaft is to cover the footplate, it is 
invaginated mt^the oval window with a small cotton ball 
The entile caviti' is lined with layon stiips, after which larger 




Fig 8 Packing the graft into place a-—Cotton balls soaked in Rinser's 
solution are used to hold the graft against the canal wall at the annulus as 
necessart b—►Rayon strips are used to cover the entire cavit% so as to 
create a complete s^ee^e Larger cotton balls soaked in Ringers solution 
are introduced into the bottom of the sleeve and packed firmlt against 
the canal walls Further packing consists of s'nthetic sponge rubber and 
\aseline gaiize 


cotton balls are appropriatelj" placed so as to create firm 
pressure against the graft This is followed by pieces of 
sjTithetic lubbei and finallj" vaseline gauze packing (see Figs 
6, 7, 8) PeiTe® stresses the importance of accurate approxi¬ 
mation and firm pressure and we are inclined to agree with 
him Split thickness grafts were taken from the chest, thigh 
01 inner surface of the ai-m in 14 of our senes of 160 tym¬ 
panoplasties In most of these patients, full-thickness skin 
was not available because of post-auricular scars These 
giafts weie cut 015 inches ( 38 mm) thick and although the 
skin vas moie difficult to handle, the results weie as good 
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Fig 9-a Photomicrogi apli of fuIl-thicKness ?',,'-ither tliic!' 

moved at the time of suigeij shouing sebaceous glands aiui « 
la^er of sub-epithelial fattj tissue 




yr/pTTp, 




\y.-hi4sm^ 


Fig 9-b Appearance of giaft aftei thinning HJp ^d)PSP!"I'J[5 

sebaceous glands The dermis contains blood ,.. Guilfo''*' 

nct^vork the importance of which has been empnasiZLu 


Wripht” 
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as vrith full thickness giafts Photomicxogiaphs of full-thick¬ 
ness and split thickness giafts aie shomi in Figs 9 and 10 
Fig 11 shows a full thiclaiess giaft lemoved six months aftei 
suigeiy because of a perfoiation The tvmpanic suiface is 
lined by a tiansitional epithelium 

Surgical raj'on is placed upon the donoi site of split-thick- 
ness giafts and coveied with a gauze dressing The follov.ing 
dav, the dressing including the suigical lavon is lemoved and 



Fig 10 Fliotomicrograpli of split ttiicV.ness skin Irom the anterior 
chest nail cut at a thickness of 015 inches Xote the absence of glands 
It should be understood that the grafts appear considerabli thicker in 
these liens than thei are when cut because of fibrous tissue shrinking 
and because of the thickening which occurs from fixation 


the donor site is exposed to the diving effect of a heat lamp 
foi two houis moimng and afternoon Dijmg of the donor 
site permits rapid healing without cilisting oi adheient diess- 
ings 

The packing is lemoved fiom the ear on the seventh post- 
opeiative day, and the middle ear is inflated by the Valsalva 
technique using not moie than 60 mm of meicuiy pressure 
(see Fig 1). 
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FINDINGS AT OPERATION 

Labyiinthme fistulas weie piesent in six of the 160 eatb 
In five eais, the fistulas weie located in the hoiizontal semi- 
ciiculai canal and in one, theie weie thiee fistulas in the 
cochlear wall 

Tympanoscleiosis was piesent in five eais m oui senes, 
and in four of these was located in the submucosal laieis of 



the t 3 mipanic cavity involving the piomontoij', sinus t\mp< 
oval window and stapes, facial iidge and epitjmipanuni^ 
one chionicallj’- dischaiging ear, theie was a laige oa 
mateiial Iving fiee in the tympanic space In each 
lemoved with caie to avoid unnecessaiy damage to 
and a satisfactoij'’ heaiing status was acquiied in thiee o 


five patients 
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In this condition, the mucosa of the middle ear loses its soft 
pinkish moist appeal ance and is leplaced by a nodulai giayish 
yellow 01 whitish haid mass The ear may be diy with no 
active dischaige, although theie is always a history of pievious 
long standing eai infection The lesion usually involves pait 
01 all of the medial wall of the middle ear and may cover the 
piomontoiy, lound window, hypotvmpanum, sinus tjunpani 
and leach into the epitympanum All of the ossicles may be 


\ 



Fit; 11-b High power Mew of txansitionTl cell epithelium liningr the 
t' mpanic surface of the graft 


bound donm in this mass Tympanoscleiosis mav not be 
detected pieopeiatively if only a small peifoiation is piesent 
Zollnei states that tympanosclei otic mateiial is located in 
the deep layei of the submucosa and is not in duect contact 
with the bone of the osseous labyiinth oi with the ossicles' 
The micioscopic pictuie is that of diffuse hyalinization of 
collagenous fibeis with a few scatteied plasma cells and 
lymphocytes Theie is a minimal deposit of minute calcium 
paitides on the siiiface of the mateiial (see Fig 13) 
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FINDINGS AT OPERATION 

Labyiinthine fistulas weie piesent in six of the 160 can 
In five eais, the fistulas weie located in the hoiizontal semi 
ciiculai canal and in one, theie weie thiee fistulas in the 
cochleai Avail 

Tympanoscleiosis AA’’as piesent in five eais in oui senes, 
and in foui of these A\''as located in the submucosal laieisof 



Fi^ 11-T Photomiciograph of full-Uiickness skin thin ^ ' 

si-^ iiioiiths luciuso of a poifoiUloii 0?i the t\ttiii!il ...i, surhi" 

noiinil liM.! of squ imous tell tpitlieliuin uluua*^ the 
is lintd \\ith i ti insitional tell ipilhelann Tlicu ih ntu 
g:laiuls thiouphoiit the prialt sub^.t met 


the tAinpanic cavity involving the piomontoiv, sinus tvmpa^^’ 
OA'al AvindoAV and stapes, facial iidge and ll,e 

one chionically dischaiging eai, theie Avas a laige ba ° 
niateiial Iviiig fiee in the tympanic space In each 
lemoA'ed Avitli caie to avoid unnecessaiy damage to 
and a satisfactoij'' heaiing status AA'as acquiied m thiee o 
five patients 
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Fig IS-T Photomicrograph showing tMopinosclerotic material re- 
mo\ed from the promonton. at the time of surceri It conants of dense 
hialinized collagenous connectiae tisane with minimal cellular infiltrate of 
plasma cells and lamphocvtes 




Fi? 13-b onivossa stain show insr 

t\mpano'iclerotic 


calcium depo«!it at the surface of the 
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Fixation of the stapes with otoscleiotic bone was found in 
four patients—tw’-o in whom the diagnosis was made pie 
opeiatively Stapes mobilization w'^as peifoimed at the time 
of the tympanoplasty, but in none was theie significant post 
opeiative heaiing gain One of these was subsequently fenes 
tiated to become a successful Type V tympanoplasty (see Fig 
14 ) 



rig- 12 Results in ears lia\ ing tj mpanosclerosis 
sclerosis inioUiiig crura round u indou facial ridge ,'1*-nnsclorodc 
(2) T) pe II-A u ithout mastoidectoml large free mass of md-re'UU 

material in middle ear ■» hicli could onl\ be lemoved piecemeal „ II A 
is satisfactorj e\en though auditora thresholds aie t'o/’SC mI ndo" 

u ith mastoidectoin> ti inpanosclei osis invohlng all imr onsI t"' 

niche and sinus tjmpani (1) Seieie tjmpanosclerosis Inioi'n b 
round uindous piomontorj epitjmpanum and sinus Without 

epithelium throughout hjpotampanum Alastoidectomj poriorm 
attempt to graft Not included in tt mpanoplasta scries 


Type III tympanoplasty was often necessaiy when theic 
was neciosis of the long piocess of the incus (see Fig Ih' 

In foui eais with limited disease, it was possible to 
pose the malleus and incus so as to establish a ‘ colum 
effect” Excellent lesults weie acquiied in tluee of ‘ 
tients—a fouith failing because of a giaft neciosis (see 
16 ) 

On seven patients, the suigeiy was peifoimed vhen thei^ 
existed a piofound deafness in the opposite eai In ° 
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opeiated ears, theie liad been a piogiessive drop in bone con¬ 
duction thiesholds duiing the months immediately preceding 
surgery In opeiating these patients, gieat caie was used to 
avoid opening the labjuinth Foi this leason, we believe that 
mucosa oi squamous epithelium located in either the oval or 
lound vnndows usually should not be distuibed in these cases 
In none of these seven patients was the hearing made woise 
and in foui theie were significant heaimg gains (see Fig 17) 

It IS well-knoivn that auditoij" thiesholds can be maintained 
at a functionally satisfactoiy level by cholesteatoma, gianula- 
tions, tjunpanoscleiosis, pus and false membianes The coi- 



Fig" 16 Ossicular transpositions "vxere performed m four ears wiih ex¬ 
cellent results in all o audiograms are shoTrn In Case 1 an attico- 
antrotom^ "because of incudal necrosis was performed ■without mastoidec- 
tonit Thp malleus '\as transposed so that the neck was interposed be¬ 
tween the head of the stapes and the fuH-thickness graft Case 2 had a 
se\ere auditors deficit in the opposite ear These cases were classified as 
T\pe II-A tMnpanoplasties 


lection of these diseased states can lead to shghtlv woise 
heaimg even though technically successful leconstiuctive 
siugeiy has been accomplished In assessing the lesults of 
tj-mpanoplastj*, it is of importance to undei stand that in some 
cases the failuie to impiove heaimg oi even a slight aggia\a- 
tion of the heaimg loss may constitute an excellent functional 
lesult It is m leality, the final status of the bone-aii gap 
which IS the significant ciiteiion of success Foi example, 
some patients alieady have “Type lA^” heaimg because of a 
false membrane which has created an an pocket encompassing 
the lOund window Duimg the peiiod of this leport, we en- 
counteied four ears with functioning false membianes They 
weie piesei’Aed m two and leplaced by giaft in with 
good lesults m all If a false membrane is creating “Tj^pe 





632 


SCHUKNECHT & OLEKSIUK TYMPANOPLASTY 



Fig 14 Aiidiogiani of oui only Tj pe V tymp'inoplast' 



right and left incu'^cs «?ho\\n below 
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admimsteied eithei with the above equipment or, using the 
regularly calibrated speech audiomtei, in a two-ioom testing 
unit, using monitoied live voice techniques 

Preopeiative and postopeiative healing levels weie deter¬ 
mined by averaging the three speech frequencies of 500,1,000 
and 2,000 cps All preopeiative and postoperative tests were 



Fig IS Audiograms of patients having functioning false membranes 
prior to surger\ (i) False membrane remD\ed and replaced b^ full- 
thickness graft, T\pe III-A without mastoldectom^ (2) False membrane 
functionalU €Cf€ctl^e for few hours after inflation Replaced b> full- 
thickness skin graft Tjpe III-A with mastoidectomv (3 and 4) False 
membranes creating functional^ effective ca\um minors Disease remo%ed 
from 'ittic antrum and mastoid and false membrane retained Xot included 
in our t\Tnpanoplast\ senes 


performed after inflation and careful cleaning of the ear 
canal, mastoid and tympanic areas 

We are aware that the Otosclerosis Study Group recently 
recommended that corrective middle ear snigei’y be evaluated 
on the basis of percentage of closure of the bone-aii gap We 
have analyzed all of our results in this way but find the data 
difficult to interpret The reason for this is that for tym¬ 
panoplasty operations 1 the ideal result (except for Tjiie I 
cases) IS less than complete closure of the bone-aii gap, and 

indebted to Dr Bruce Graham Dr Marv Rose Costello and Mr 
John Tschantz for performing the audiometric tests 
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administeied eithei with the above equipment or, using the 
legulaib'^ cahbiated speech audiomtei, in a two-ioom testing 
unit, using momtoied live voice techniques 

Preopeiative and postoperative hearing levels were deter¬ 
mined bj’ averaging the three speech frequencies of 500, 1,000 
and 2,000 cps All preopeiative and postoperative tests were 



Kigr IS Audiogrrams of patients having functioning false membranes 
prior to surg-erA ( 1 ) Fals^ membrane remo\e(i and replaced b^ full- 
tnickness graft pe III-A without mastoidectomN (2) False membrane 
lunctionaln effective for fev. hours after inflation Replaced by full- 
tbickne5s skin graft Tjpe III-A with mastoidectomA (S and 4) False 
membranes creating functional^ effecti\e catum minors Disease removed 
, antrum and mastoid and false membrane retained Not included 

in our t\ mpanoplast-v series 


peifoimed aftei inflation and caieful cleaning of the eai 
canal, mastoid and tympanic areas 

We are aware that the Otosclerosis Study Group recently 
recommended that corrective middle ear suigei'y be evaluated 
on the basis of percentage of closure of the bone-aii gap 
have analyzed all of our results in this way but find the data 
difficult to interpret The reason for this is that for tym¬ 
panoplasty operations 1 the ideal result (except for Type I 
cases) is less than complete closure of the bone-aii gap, and 


John Ts^chantr®for^,»?f?'' S'""?® Graham Dr Jlarj Rose Costello and Mr 
jonn rscnantz for performing the audiometric tests 
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2 a successful lesult need not give a heaiing gain and mav 
even i esult in a slight heai mg loss For each type of tympano¬ 
plasty, we have detei mined the numbei of cases which ac- 
quiied an absolute level of 30 db, 20 db and 5 db (absolute 
meaning actual audiometer readings) and the numbei acquii- 
ing a bone-aii gap of 30 db or less All statistical analyses aie 
based on the American Standaid Audiometiic Zeio (see Table 
III) 


TABLE III— RESULTS 


No 

Cases 

Acquired 30 db 
Level 
(absolute) 

Acquired 20 db 
Level 
(absolute) 

Acquired 5 db 
Level 
(absolute) 

Bone- 
30 db 

-ail Gap 
or Less 

40 

33 

(82%) 

25 

(62%) 

5 (12%) 

34 





50% to 15 db 




15 

10 

(S7%) 

7 

(47%) 

2 

12 

(80%) 

2 

2 


1 


0 

2 


rVA 82 

39 

(48%) 

13 

(16%) 

0 

50 

(61%) 

IV B 20 

14 

(70%) 

9 

(45%) 

0 

16 

(80%) 

. 1 

1 


1 


0 

1 


160 

99 

(G2%) 

56 

(35%) 

7 

115 

(72%) 


Made 
6 db or' 


3 
0 
8 
1 
0 

16 (lOll. 


TABLE IV 

Case Classification, Based on Bone Conduction (Shambaugh) 
Average for 500 1,000 2,000 cps 

Tjmpanoplasty Types 
11 III IV 

14 
1 
1 
0 


Class 

Definition 

I 

A 

15 db or less 

39 

B 

16 to 25 db 

1 

C 

26 to 35 db 

1 

D 

36 db 01 more 

0 

Total 


41 


IG 



If ive utilize the Shambaugh definition of case ‘ 

tions, we find that nine (6 per cent) of 160 patients ha 
conduction aveiages for 500, 1,000 and 2,000 cps of 1 
moie (see Table IV) 

As expected, the best lesults weie for the 40 TjT^ I 
wheie 82 pei cent acquiied a 30 db level and the pooies 
the 82 “total plastic” cases (III-A and IV-A), ivheie on 
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per cent acquiied a 30 db level Of the 20 “minor plastic” 
cases, 70 pei cent acquired a 30 db level indicating an impioved 
piognosis when at least half of the eai dium lemains A coni- 
paiison of oui lesults with those of Zollner is shown in Table 
V 

A compaiison of oiu lesults with Euiopean authors is valid, 
of conise, only if om audiometers aie cahbiated to the same 
Audiometiic Zeio as theiis We do not know at this time to 
what standaid the Geiman audiometeis are cahbiated 

Of the total gioup of 160 cases, theie weie 16 (10 per cent) 


TABLE V 


T\pe 

Criteria 

Zollner 

SchuKnecht et al 

(27S) 

(160) 


(Bone-an gap 30 db or less 

94% 

S5% 

1 

} 

(of 52) 

(of 40) 

j Acquired 13 db level or better 

62% 

50% 


(Acquired 5 db lei el or better 

19% 

127c- 


I Bone-air gap 30 db or less 

56% 

807o 

II-A 


(of 39) 

(of 15) 


(Acquired 20 db lei el or better 

27% 

47 7o 

111 A 
IV-A 

(Bone air gap 30 db or less 

56% 

617o 

< 

(of 133) 

(of S2) 

(Acquired 20 db let el or better 

33% 

167o 

III-B 

J Bone-air gap of 30 db or less 

72% 

SO 7c. 

IV B 

J Acquired 20 db let el or better 

42% 

457c- 


which weie made woise by 5 db or moie Several of these 
weie woise by less than 15 db and maintained a tliieshold 
level better than 30 db 

It should be pointed out that it is sometimes difficult to 
deteimine in what type classification a particulai case should 
be placed For example, if the stapes is piesent and one-half 
the tympanic membiane, moie oi less is usable for leconsti no¬ 
tion, should the case be classified as Type III-A or Type 
If one authoi places that case in Type III-A and another in 
Type III-B, the compaiison of these authors’ results has little 
significance Table VI contains a compaiison of our results 
with those of Wullstein® and Pioctor® 
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POSTOPERATIVE FINDINGS 

One of the causes foi failuie is excessive scan mg of the 
giaft to the medial tympanic wall When this lesults in an 
inadequate tympanic space so that the lound window is not 
in an an containing pocket, theie is no healing gam and 
there may be a heaiing loss, depending upon the pieopeiative 
levels (see Fig 19) This unfoitunate lesult is usually caused 
by epithelial denudation of the hypotympanum whethei it be 
unavoidable, inadveitent or accidental, theiefoie, it is of 
great importance to avoid the excessive lemoval of mucosal 
polyps and gianulations fiom the hypotympanum, medial 
t 3 mapanic ivall and lound window niche It may be piefeiable 

TABLE VI 


Results -- 

Type 

Acquired 30 db level 
Wullstein Proctor 

(250) (66) 

Schuknecht ct i' 

(119) 

II 

III 

IV 

V3% 

(of 74) 
80% 

(of 133) 
75% 

(of 43) 

70% 

(of 23) 

58% 

(of 26 cases) 
69% 

(of 17 cases) 

SOVf 
(of 17) 

66% 

(of 44 cases) 
42% 

(of 58 casesj__ 


in some cases to allow the mflammatoi y i eaction of the 
to subside and mtioduce the giaft at a second opeiation ' 
the opinion of some otologists, howevei, that multiple 
tions cieate excessive scan mg The question as to hov 
handle these difficult cases has not yet been answeie 
our senes, theie weie 20 tjmipanoplasty failuies becau 
of “sealred-down” giafts 

Anothei cause of failuie is neciosis of the giaft in the aie^^ 
of the tympanic cavity This occuned in 14 eais an P 
dominantly in oui eaily cases (see Fig 20) 

Small (xiccult) peifoiations existed in 15 eais These pe^^ 
foiations -were not visible to the naked eye, -i 

conti oiled an piessuie was deliveied dunng the ® ‘ , 

maneuver, air ivas heaid to squeak thiough a smal 
tion or the giaft was seen to flutter at a small pom 
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Fig^ 19 Failures due to scarred-dovoi grafts (1) Graft adherent to 
round window niche Tntjc Ill-A- (2) Graft adherent to round window 
niche because of removal of granulations in that area, Tvpe IV-A, (3) Ad» 
hesions of graft to h>'potyinpanum T%pe IV-A. (4) Graft adherent to 
round window niche T'^^e IT-A. <5) Extensive scarring of graft to hvpo- 
tvmpanum Type IV-A- All of these ears suffered advanced soft tissue 
changes in the mesotvmpanlc and bvpotvxopanic areas 


do not appear to affect the hearing result Only tune tviU 
tell whether these small perforations will result in deteriora¬ 
tion of the present satisfactory postoperative state There 
was recurrence of middle ear cholesteatoma m three patients, 
all of whom have been recently reoperated 

There was postoperative fluctuation of hearing in three 
patients This appeared to result from relaxed grafts which 
were made to bulge away from the round window mche on 
inflation but after a few seconds or minutes returned to their 
origmal position thereby eliminating again the sound pressure 
differential To avoid this complication, the operative tech¬ 
nique should be directed at providing adequate depth to the 
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Fig 20 Examples of failure because of partial graft necrosis ( ) 
III-A with mastoidectomy, subsequent successful reoperatlon i i ' j 
III-A with mastoidectomy, subsequent successful reoperation W i 
recently reoperated successfully (4) Type IV-A wiUi fl) 

be reoperated Cause for graft necrosis appear to be r„»denuatc 

proper fitting and approximation of graft to its bed (4) '" to rw 
packing (3) Failure to remove underlying disease ( 4 ) Failure 
pare a properly de-epithellalized bed (5) Infection At reoperauo 
old graft must be completely removed and replaced 


TABLE VII 


_ Postoperative Findings 

Scarred down graft 
Partial necrosis of graft 
Minute (occult) perforations 
Recurrence of cholesteatoma 
Fluctuating hearing 
Continued suppuration 


nfiO Cases) -— 

--720 

15 

3 

3 

4 


cavum minor Thus, the annulus should be pieseived mfei 
101 ly and the giaft stretched acioss the tympanic space 

Of 136 patients with a follow-up peiiod of three 
longei, foul continued to have dischaiging mastoid cavi 
(see Table VII) 

Bone conduction losses weie expeiienced m foui eais (sc 
Fig 21) In one, the loss may have oeen due to a sma P 
foiation m the footplate occuiimg when 
mateiial was lemoved fiom the oval window In the o 
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the leason for the bone conduction losses lemain unexplained 
In two, the losses were piogressive over a period of months 
following surgerj' The}’’ were not associated with vestibular 
ssnaptoms and, theiefoie, are probably not due to diffuse 
serous labyiinthitis One might speculate that the operation 
in some way has promoted the absorption of toxic material 
through the lound window membiane which has damaged the 
sense organ 



Fig 21 Sensory-neural losses following tympanoplasty (1) Ti pe I 
■nith successful grafting The loss for hone conduction thresholds uas 
slouly progressive oier a seven-month period (2) Tj-pe III-A uith 
mastoidectomy In this case the bone conduction loss plus a scarred 
down graft has resulted in a se^e^e hearing loss (3) Tj-pe IV-A with 
mastoidectomy (4) Type IV-A with mastoidectomj There was adianced 
ti-mpanosclerosis of the promontory sinus tympani facial ridge and filling 
of the oial window The ossicles except for the footplate were missing A 
small perforation was made inadvertentli in the footplate as otosclerotic 
material was removed in this region and may he the cause for the bone 
conduction loss in this case 


CONCLUSIONS 

Tympanoplasty suigery is an exeicise m micio-suigical 
technique which lequnes good judgment, gieat patience and 
an undei standing of the physiological piinciples of sound 
tiansmission 

Success depends upon meticulous lemoval of diseased tissues 
and reconsti uction of the tympanic space so as to accomplish 
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a columnella effect and/oi a piessuie diffeiential at the 
windows 

It IS most impoitant that the mucosa of the tympanum, 
medial tympanic wall and lound window aiea be cautioush 
preserved and that the skin giaft, piefeiably full-thickness 
fiom the post-auricular sulcus, be tiimmed, fitted and packed 
into place with great caie 

Ten pel cent of the patients weie made woise by 5 db or 
more, but several of these losses weie less than 15 db and have 
been coirected subsequently by suigical revision The per 
centage of good cases increases with time as oui suigiw 
technical ability has improved The two main reasons for 
tympanoplasty failure are 1 partial graft necrosis, an 
2 scarring of the graft into the hypotympanum Four of le 
patients have had a significant unexplained loss of bone con 
duction thresholds 

An analysis of the results of 160 tympanoplasties reveals 
that a 30 db level was acquired by 82 per cent of Type I case^ 
70 per cent of Type II cases, 48 per cent of total plastic cas 
(Type III-A and IV-A) and 70 per cent of minor plastic case 
(Type III-B and IV-B) 

Our experience has shorvn that damage to ossicles and 
tympanic membranes was less m the younger age gioup < 
the success of tympanoplasty operations depends in pai n 
early intervention in chronic irreversible suppurative mi 
ear disease 
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UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 

The Department of Otolaiyngologj-, University* of Illinois 
College of ^ledicme, announces two special postgiaduate 
couises to be offered in the Fall of 1959 

Annual Otolaryngologic Assembly 

The Assembly Mill be conducted September 18-26, 1959, 
and will consist of a senes of lectuies and panels concerning 
advancements m otolaiynigology Some of the sessions will be 
devoted to suigical anatomy of the head and neck and liisto- 
pathologj* of the ear, nose and tin oat Guest lecturers wiU 
paiticipate m an entiie day’s piogiam leviewing the latest ad¬ 
vances and piinciples of tempoial bone surgery 

Chaiimen of the Assembly are Mam ice F. Snitman, M D , 
and Emanuel M Skolnik, M D 

Co"DRSB IN Laryngology and Bronchoesophagology 

The couise in laryngologj* and bionclioesophagologv, under 
the chaiimanship of Paul H Holingei, M D , is scheduled 
November 9-21, 1959 

Intel ested physicians should wiite diiect to the Depaidment 
of Otolaijmgology, 1853 West Polk Street, Chicago 12, III 
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a columnella effect and/oi a pressuie diffeiential at the 
windows 

It IS most impoitant that the mucosa of the tympanum, 
medial tympanic wall and lound window aiea be cautioush 
pieseived and that the skin giaft, prefeiably full-thickness 
lom the post-auiiculai sulcus, be trimmed, fitted and packed 
into place with g-ieat caie 

Ten per cent of the patients weie made woise by 5 db or 
moie, but several of these losses weie less than 15 db and liaie 
een collected subsequently by suigical revision The per 
centage of good cases increases with time as oui siugica! 
technical ability has impioved. The two mam leasons for 
tympanoplasty failure are 1 partial gi aft neciosis, and 
2 seal ring of the graft into the hypotympanum Fouiofthe 
patients have had a significant unexplained loss of bone con¬ 
duction thiesholds 

An analysis of the lesults of 160 tympanoplasties leveals 
that a 30 db level was acquired by 82 pei cent of Type I cases, 
70 per cent of Type II cases, 48 per cent of total plastic cases 
(Type III-A and IV-A) and 70 per cent of minoi plastic cases 
(Type III-B and IV-B) 

Our experience has shown that damage to ossicles and 
tympanic membranes was less in the youngei age group and 
the success of tympanoplasty operations depends in pait upon 
eaily intervention in chionic iireveisible suppuiative middle 
ear disease 
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bones should not be laie, but, stiangely enough, no true 
proven case has been lepoi'ted to my knowledge One would 
expect this to be one of the most common congenital anomalies 
found in the human body 

4 A disturbance in formation of the incudostapedial 3 oint 
may involve othei structures, such as the stapedius muscle 
and the head of the malleus An example of this is a patient, 
whom I have previously piesented,*^ with triple bony union 
of the malleus, incus and stapes and absence of the stapedius 
muscle, tendon and pyramidal eminence (see Fig 5) 

11 Inciidostupedial Joint Sepamtion Due to Siugical Pio- 
cedui es 

Today, this is peihaps the most common cause of inter i op¬ 
tion of the ossiculai chain Separation of this joint has oc¬ 
curred in innumerable cases as the result of surgical maneu¬ 
vers during the operation for mobilization of the stapes 
Fortunately, repositioning at the time of surgery can many 
times be accomplished, but often the lenticular process has 
been uiepaiably damaged and a true incudostapedial joint 
separation results (see Figs 6 and 6-a) 

Other surgical procedures about the mastoid and middle ear 
maj' also cause dislocation One authority reported one case-' 
and another authority^^ recently reported tluee cases, in which 
there was a dislodgement of the incus from its epitjunpanic 
and stapedial attacliments dui mg a previous simple mastoidec¬ 
tomy 

111 lncudosto.pedA.al Joint Sepaiation Due to Imflanimatoi'y 
Neciosis of the Long Process of the Incus 

This IS a very commonly observed pathologic cause of in- 
cudostapedial joint separation (see Fig 8) The long process 
of the incus is more vulnerable to damage from inflammation 
than any other portion of the ossicular chain The major 
reason for this is the fact that the long process of the incus 
projects for a considerable distance into an an-containing 
cavity and is a longer distance awaj”" from soft tissue blood 
supply than any other poi'tion of the ossiculai chain Thus, 
an acute inflammatory process of the middle ear may be con- 
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ETIOLOGY OF INCUDOSTAPEDIAL JOINT SEPARATION 
Inctidostwpedi'al Joint Sepwxitton ftom Congenital Causes 

iHalleus and incus are deiived fiom the fust visceial 

j ^ diffeientiation of this aicli nia\ 

ise IS 01 ion oi absence of the incus When othei anoma- 
es aie no piesent, a total absence of the incus is consideied 
® 1 e I have found only one case of total absence 
I the incus thought to be of congenital etiology (see Fig 2) ’ 

^ Impiopei diffeientiation of only the long piocess of the 
incus can pioduce the functional effect of incudostapedial joint 
sepal a ion Fig 3 is a photogiaph piesenting this condi- 
non as found in a ten-yeai-old child with conductive deafness, 
Which I consideied to be congenital Tympanotomy levealed 
^1 stapes with congenital fixation of the foot- 

P a e le mcus was nothing moie than a band of heavi 
connective tissue without bony content 

ft the incus is deiived, as pieviously 

stated, fiom the fust visceial aich wheieas the stapes is 
deiived fiom the second visceial aich (see Fig 4) Contact 
of the lenticulai piocess of the incus with the head of the 
stapes and consequent foimation of the incudostapedial joint 
occuis in the eighth week of fetal life The atti action of 
hese two bony sui faces foi each othei is phenomenal and 
impaialleled in the human body It is amazing that they so 
imifoimly come togethei and join in an aiticulation The 
congenita] abnoimalitv of lack of aiticulation of these two 
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bones should not be laie, but, stiangely enough, no true 
pioven case has been lepoided to my knowledge One would 
expect this to be one of the most common congenital anomalies 
found m the lumian body 

4 A distuibance m foimation of the incudostapedial joint 
may involve othei stiuctuies, such as the stapedius muscle 
and the head of the malleus An example of this is a patient, 
whom I haie pieviously piesented,*’ with tuple bony union 
of the malleus, incus and stapes and absence of the stapedius 
muscle, tendon and pviamidal eminence (see Fig 5) 

II Inoudcstapedial Joint Sepaiation Due to Singical Pio- 
cedines 

Today, this is pel haps the most common cause of inteii op¬ 
tion of the ossiculai chain. Sepaiation of this joint has oc- 
cuiied in innumeiable cases as the lesiilt of singical maneu- 
vei-s duimg the opeiation foi mobilization of the stapes 
Fortunately, lepositioning at the time of siugeiy can many 
times be accomplished, but often the lenticulai piocess has 
been niepaiably damaged and a tiue incudostapedial joint 
sepaiation lesults (see Figs 6 and 6-a) 

Other surgical pioceduies about the mastoid and middle eai 
may also cause dislocation One authoritj' lepoited one case-' 
and anothei authoiitj'^' lecently lepoited tluee cases, in which 
theie was a dislodgement of the incus fiom its epitjunpanic 
and stapedial attachments duiing a previous simple mastoidec¬ 
tomy 

III Incudostapedial Joint Sepamtion Due to Imflanwiatory 

htemosi-s of the Dong Piocess of the Incus 

This IS a \eiy commonly obseived pathologic cause of in- 
cudostapedial joint sepaiation (see Fig 8) The long piocess 
of the incus is moie %ulnerable to damage fiom inflammation 
than anj' othei portion of the ossiculai chain The majoi 
leason for this is the fact that the long piocess of the incus 
piojects for a considerable distance into an an-containing 
cavitj^ and is a longei distance away fiom soft tissue blood 
supply than any othei portion of the ossicular chain Thus, 
an acute inflammatory piocess of the middle eai may be con- 
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/ Incudostaped^al Joznt SepamUon om Congemtal Cause. 
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lies ai p n f absence of the incus When othei aiioma 

to hp rrmf” a total absence of the incus is consideicd 

of thp in 1 ^ J have found only one case of total absence 
cus thought to be of congenital etiology (see Fig 2) ’ 

'diffeientiation of only the long piocess of the 
spnai functional effect of mcudostapedial joint 

tinn no -p ^ j Iff 3 is a photogiaph piesenting this condi- 
whinii T ^ fen-veai-old child with conductive deafness, 

a riKjfp congenital Tympanotomy levealed 

congenital fixation of the foot- 

nnni 4 - uothing moi 6 than a band of heav\ 

connective tissue without bony content 
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congenital abnormality of lack of aiticulation of these two 
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One autlioiity lecently lepoited one case of incudostapedial 
joint separation apparently due to a non-fiacturing blow on 
the head^^ Anothei authoiity recently reported a case of 
bilateial incudostapedial joint separation due to severe head 
injury ^ Several other cases of conductive deafness, probably 
due to ossicular chain sepaiation from tiauma to the head, 
have been lepoited to me by peisonal communication®-'’ A 
few of these have been pi oven, otheis aie awaiting exploia- 
toiy tympanotomy I now have two cases awaiting opeiation 
which might well fall into this group 

I am sure that this cause of deafness is not as rare as is 
suggested by the lack of evidence in the liteiatuie On the 
contiaiy, the fact that I have seen this many cases suggests 
that mjui-y is not an uncommon cause of incudostapedial joint 
sepaiation 

Several factors will make this condition more frequently 
observed in the future 

1 More tjTupanic cavities mil be explored when unex¬ 
plained conductive deafness is found in eithei one oi both 
ears 

2 In this age more head injuries will occur fiom high speed 
vehicles and industrial accidents 

3 More severely injured patients will be kept alive by 
modern surgical and medical measures 

Jf By realizing that a conductne deafness may result from 
this cause, otologists will doubtless find and correct this dis- 
abilits^ in more patients in the future 

DISCUSSION OF TRAUMA TO THE HEAD IN RELATION TO 
INCUDOSTAPEDIAL JOINT SEPARATION 

Immediately, our thinking is arrested bj* the query as to 
what might possibly have happened to cause separ-ation of this 
Joint during these traumatic moments when the injury to the 
head is occurring 

1 An impoilant factor to be considered in incudostapedial 
Joint separation due to injury of the head is the effect of 



646 


HOUGH INCUDO-STAPEDIAL JOINT SEPARATION 


trolled aftei it has caused neciotic destruction of the long 
process of the incus The I'emamder of the middle eai, as well 
as the tympanic membrane, may letuin to a noimal state In 
such a case, the loss of function will be almost entiiely due to 
Intel ruption of the ossicular chain, and the heaiing will be 
at a neai 60 db threshold If a tympanotomy is done, a noimal 
tympanic membrane will be encounteied, and when elevated 
the structuies of the middle eai may be cuiiously fiee of anj' 
evidence of previous disease with the one exception of destiac¬ 
tion from neciosis of the long process of the incus 

IV Incudostapedial Joint Separation Due to Head Injuuj 

Much exceptionally fine investigative work has been diiected 
toward the effects of injury on the ear Detailed analyses 
of the effects of concussion and skull fracture have been 
brilliantly presented by many contiibutois ’’ 

From an audiologic standpoint, the chief finding in these cases 
reported was that of perceptive loss from cochlear damage 
We now know that the conductive loss of heaiing in head 
injury is quite common’® (see Audiogiam I) 

On February 7, 1957, I did a tympanotomy on a patient with 
the anticipation of doing a mobilization of the stapes This 
patient had a 67 db pure tone loss in the speech fiequen- 
cies with a near noimal bone conduction On enteiing the 
middle ear, the stapes was found to be quite mobile, but theie 
was a total incudostapedial joint sepaiation (see Fig 9) 
This patient had given a history of having suffeied a severe 
blow on his head during his youth and had stated that he 
believed the onset of his hearing loss to be at that time Hea 
injury, producing marked cochlear damage, could easily be 
explained by information reported by previous investigatois, 
but ossicular disarticulation had been veiy laie even in 
ing head injuiies producing death I lepoited this case, bu , 
although the history was strongly suggestive, I held at tia 
time some leseivation in stating that tiauma was defini e v 
the etiologic factoi Since that time I have encounteied ''O 
more cases of unilateral conductive deafness due to mcu 
stapedial joint sepaiation produced by skull fiactuie 
these cases, there was little doubt as to the histoiy 
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about 1 gm tension undei expeiimental conditions^''*® This 
would lepiesent a substantial foice in the human Anothei 
investigator found that the human stapes could be pulled back 
for a distance of 200 micia by a simple acoustic reflex *® The 
anteiioi portion of the annular ligament was pulled back and 
stretched 60 micia The inward motion of the footplate of 
the stapes was measured in a rabbit by one authority to be 
0 027 mm on acoustic stimulation *® 

Although the stapedius muscle is extremelj’" small, if it were 
till own into sudden severe tetanic contraction by severe injuij’^ 
(trauma to the head), the total force would be exei'ted against 
the smallest joint in the human body Even large bones are 
occasionally fractured in this waj"^ during shock therapy 

The pull of the tensor tjunpani producing a firm medial 
tluust of the incus with a simultaneous exceptional posterior 
pull on the head of the stapes from the stapedius muscle action 
might be a factor in producing disarticulation of the joint 

Anothei factor may be the twisting of the incudostapedial 
joint Some authorities consider the eai to have turn axes of 
lotation One axis is along a line tluough the short process 
of the incus and the anterior ligaments of the malleus, the 
other, from the head of the stapes to the footplate 

Incudomallealai articulation divides the two large ossicles 
into turn portions of equal weight Along this axis is a line 
where the moment of inertia of the ossicles is at its lowest 
value The weights above and below are equal The upper 
mass acts as a counter-weight on the lower mass 

Utilizing certain laws of physics, it can be demonstrated 
that the incudostapedial joint acts much like the well-knoivn 
“universal joint” because it lies between the turn major axes 
of lotation As the “universal joint” in a machine prevents 
a disastrous play of unbalanced counter-forces from producing 
destruction oi distortion during the transmission of energj-, 
likewise the incudostapedial joint performs this vital role in 
sound transmission 

This “universal joint” concept is related to the incudo- 
stapedial joint separation in the following way If a low 
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concussion A seveie vibiatoiy leaction to an impact suf¬ 
ficient to pioduce fiactuie of the skull may cause momentaiy 
sepal ation and weakening of the tissues with loss of elasticity 
The cohesiveness of the tissues is tempoiaiily disiupted as 
though theie had been an explosion among the cells 

2 Still anothei factoi is the law of physics i elated to 
ineitia Newton’s law of motion i elated to ineitia states that 
“A body at lest will lemain at lest and a body in motion will 
continue in motion with constant speed in a stiaight line, as 
long as no unbalanced foice acts upon it 

When the head is in motion and stiikes a stationaiy object, 
all of the head tends to continue in motion (see Fig 23) The 
moveable objects within the head, eg, biain, ossicles, etc, 
must leact in a phj'-sical way to acceleiation and deceleiation 
Even when the head is stopped, the biain, ossicles, etc, must 
be undei a stiong foice to lemain in motion in accoidance 
with the laws of ineitia In an opposite way, the same is tiue 
when the head is stiuck by a moving object This factoi in 
incudostapedial joint sepaiation is mentioned heie foi com¬ 
pleteness of thought, but considei ation of these facts is not 
consideied desiiable in this publication 

3 The action of the tympanic muscles must be consideied 

The two tympanic muscles aie paitially countei-active in 
the foice they exeit on the ossiculai chain This peimits 
delicate legulation of its iigidity in suspension 

The stiuctuial aiiangement of the musculai fibeis aie of a 
pennate type which allow some fibeis within the muscle to 
eithei lelease oi neutialize otheis This paitially explains 
why the tensions pioduced by these muscles aie less piopoi- 
tionately than would be expected fiom then size Neveithe- 
less, the lineai foice exeited by the stapedius muscle is con¬ 
sidei able 

Investigatois have attempted to deteimine the maximum 
tension of which these muscles aie capable One investigatoi 
estimated that the tensoi tympani in a labbit exeited appioxi- 
mately 1 2 gm pull when stimulated by sound == Othei in¬ 
vestigatois estimated that the stapedius muscle of a cat exeited 
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about 1 gm tension undei expeiimental conditions This 
would repiesent a substantial foice in the human Anothei 
investigator found that the human stapes could be pulled, back 
foi' a distance of 200 micia bj' a simple acoustic reflex ® The 
anterior portion of the annular ligament was pulled back and 
stretched 60 micia The inwaid motion of the footplate of 
the stapes was measuied in a labbit by one author itj’- to be 
0 027 irnin on acoustic stimulation 

Although the stapedius muscle is extremely small, if it were 
thrown into sudden severe tetanic contiaction by seveie inDuiy 
(trauma to the head), the total foi ce would be exerted against 
the smallest joint in the human body Even large bones are 
occasionally fractured in this way during shock therapy 

The pull of the tensor tympani pioducing a firm medial 
thrust of the incus with a simultaneous exceptional poster loi 
pull on the head of the stapes from the stapedrus muscle action 
might be a factor in producing disai-ticulation of the joint 

Anothei factor may be the twisting of the incudostapedial 
joint Some authorities consider the ear to have two axes of 
rotation One axis is along a line tluough the short process^ 
of the incus and the anterior ligaments of the malleus, the 
other, from the head of the stapes to the footplate 

Incudomallealar aidiculation divides the trvo large ossicles 
into two poidions of equal weight Along this axis is a line 
where the moment of inertia of the ossicles is at its lowest 
value The weights above and below are equal The upper 
mass acts as a counter-weight on the lower mass 

Utilizing certain laws of phj^sics, it can be demonstrated 
that the incudostapedial joint acts much like the well-known 
“universal joint” because it lies between the two major axes 
of rotation As the “univeisal joint” in a machine prevents 
a disastrous play of unbalanced counter-forces from producing 
destruction or distortion during the transmission of energy, 
likewise the incudostapedial joint performs this ntal role m 
sound transmission 

This “universal joint” concept is related to the incudo¬ 
stapedial joint separation in the following way If a low 
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fiequency tone (10 cycle) is admmisteied to the noimal eai 
in inci easing intensity, the peiceived loudness will inciease 
as expected, howevei, at a ceitain ciitical point, contiaiy to 
expectation, fuithei inciease of intensity will lesult not m 
inciease in loudness, but in deciease This indicates that a 
piotective mechanism has come into action It has been 
thought that the entne mode of action of the ossicles changes 
at this time The stapes stops lotating about the veitical 
axis, which pioduces an evei inci easing piessuie against the 
cochlea Instead, the stapes tunis in a lotaiy action at light 
angles to the pievious axis This is thought to cause the 
labyiinthine fluid to flow fiom one edge of the footplate of 
the stapes to the other in an ineffective manner, thus pio- 
tecting the cochlea fiom tiauma 

Thus, we can see the impoitance of this mcudostapedial 
“univeisal joint” in allowing the stiuctuie of the middle eai 
to vibiate in two diffeient modes with ability to tiansfer 
fiom one mode to the othei when a sudden need aiises This 
ability may, howevei, add to the vulnerability of the incudo- 
stapedial joint to sepaiation A sudden seveie vibiation may 
cause this twisting sheaiing motion, and in combination with 
the othei foices of tiauma to the head may cause the joint 
to become sepaiated 

In summaiizing, these may be some of the factois pioducing 
mcudostapedial joint sepaiation in tiauma to the head 

J The piesence of tissue weakness due to the explosive 
effect of concussion 

£ The simultaneous jailing effect, tending to pioduce de- 
langemeiit of all moveable paits accoiding to the laws of 
physics 1 elated to ineitia 

S A sudden seveie tetanic contiaction of the tympanic 
muscles with an abiupt change in the axis of lotation of the 
ossicles 

treatment of INCUDOSTAPEDIAL joint SEPARATION 

Seveial methods of lestoiation of heaiing folloAMng incudo- 
stapedial joint sepaiation need to be consideied 
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I STAPEDIOPEXY. 

This IS the suigical procedure used m most of the cases of 
mcudostapedial 30 int separation vrlnch have been preiiously 
leported m the hteiature "" Stapediopexy must remain as 
the coinei stone for restoration of the transmission of sound 
fiom the tympanic membrane to the cochlea ivhen tins joint 
IS separated; nevertheless, there are several disadvantages 

Disad%antages of Stnpediopexy 

1 Stapediopexy is frequently a major operative procedure 
and 1 esults in considerable morbidity' 

2. Stapediopexy fiequently requires an endauial incision 
with removal of enough of the posterior superior bony canal 
wall to allow a tjunpanomeatal flap to be brought down into 
contact with the head of the stapes If removal of a consider¬ 
able amount of bone in this area is needed, a cavitj* is created 
winch may lose its ability to cleanse itself and thus require 
continuous obseriation 

3. In stapediopexy, it may be necessary to cut the chorda 
tympani nerve m order to bring the tj-mpanomeatal flap 
medially against the head of the stapes 

4 The handle of the malleus is located near the center of 
the tympamc membrane, and is designed to collect the energy 
of sound without loss of efficiency If the head of the stapes 
IS to receive this energj' directly, one must consider the fact 
that it IS not located in the most efficient area of the tympanic 
membrane, fuidhermore, unless the handle of the malleus 
IS dissected from the drum and removed, it will act as a buffer 
and tend to dampen and dissipate sound This loss is ad- 
imttedly small, but even 2 to 3 db is worth infimte care in 
preservmg when the end-result may be near the cntical 30 
db level 

5 In stapediopexy, there is no assurance that the head of 
the stapes will adhere to the mucous membrane lining of the 
tympamc membrane I have found it mechanically quite dif¬ 
ficult to denude the inner surface of the tympanic membrane 
in the desired area This smgle objection, however, can easily 
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be oveicome by a simple pioceduie which I now fiequently 
employ in cases which lequue stapediopexy 

Pi ocedui e to Insui e Union of the Stapes Head to the Tympanic 

Meinbixme. 

1 Mobilize the tympanomeatal flap so that it will come into 
contact with the head of the stapes (see Fig 17) This may 
lequiie a wide exposuie and the lemoval of a consideiable 
amount of bone of the posteiioi supeiior canal wall In some 
patients, a naiiow field exposuie may be all that is necessaiy 
A simple shifting of the tympanic membiane m the posteiioi 
supeiioi quadiant, medially to the head of the stapes, may be 
accomplished The depth of the middle eai will be the detei- 
mming factoi 

2 Locate the point of contact of the tympanic membiane 
with the head of the stapes At this point make a small in¬ 
cision thiough the eardium with a knife or pick (see Fig 18) 
Roughen the head of the stapes with a pick 

3 Inseit the head of the stapes into the newly made hole 
in the tympanic membiane (see Fig 19) and place a small 
piece of gelfoam ovei it (see Fig 20) Follow this by a 
loutine diessing to the external canal 

This pioceduie insuies a fibrous union of the tympanic 
membiane with the head of the stapes in exactly the desiied 
location 

The above pioceduie is used only in cases of an intact eai- 
dium 

Those cases which lequiie skin gi*aft, of couise, need not 
have this opeiation to insuie adherence 

In spite of the above disadvantages, stapediopexy is one of 
the most successful methods foi lestoiation of healing in 
cases of incudostapedial joint sepaiationAt the piesent 
time, stapediopexy occupies a position of usefulness in those 
cases wheie it is impossible to use the incus oi malleus m the 
leconstiuction of the conductive budge ' 
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11 kefositioning of the lenticular process of the incus 

ON THE HEAD OF THE STAPES 

The second piocedme foi the lepaii of mcudostapedial joint 
separation is the lepositioning of the lenticulai piocess of the 
incus on the head of the stapes Due to the numbei of opeia- 
tions foi mobilization of the stapes being done, this is un¬ 
doubtedly the most fiequently peifoimed pioceduie foi lepaii 
of mcudostapedial joint sepaiation and is the simplest Figs 

12 and 13 aie photographs of a patient with a fiactuie of the 
skull Please note the skull fiactuie in the posterioi supeiioi 
canal wall Repositioning is the procedure of choice in those 
cases of mechanical sepaiation of the mcudostapedial joint 
in which natuial apposition is easily attained Foitunately, 
healing of this joint by union with soft tissue is usually de¬ 
pendable Repositioning was possible heie with a good 
result (see Fig 14, Audiogiam III) The tj’^pe of joint thus 
established in the piocess of lepaii is unknoMTi,^ but studj’’ of 
this with expel imental animals is now beginning 

HI THE USE OF AUTOGENOUS BONE GRAFT FOR THE REPAIR OP 
INCUDOSTAPEDIAL JOINT SEPARATION 

The third procedure winch may be used to repair an incudo- 
stapedial joint separation is the use of an autogenous graft 
of bone The use of a small bone graft between the widely 
separated joint surfaces of the incus and stapes was previously 
reported by the author(see Figs 9, 10, 11, Audiogram II) 
This method has been employed on numerous occasions before 
and since, and has been uniformly and apparently permanently 
successful I recommend it as an amazingly simple and effec¬ 
tive procedure in the treatment of this condition 

Technique 

1 Make a routine mobilization of the stapes incision and 
expose the middle ear in the mcudostapedial joint area It is 
easy to continue the incision if a wide endauial approach for 
stapediopexy is found to be needed (see Fig 17). 

2 Roughen with a pick the joint surface of the lenticular 
process of the incus and the aiticulating surface of the head 
of the stapes (see Fig 9) 
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3 Remove a curette full of bone from the posteiior super loi 
canal wall to be used as a bone graft (see Fig 21) An at¬ 
tempt rs made to take a prece of bone approximately twice as 
large as the area needed to be grafted 

4 Wrth picks, tease the small bone graft between the articu¬ 
lating surfaces of the incus and stapes to fill the area of 
separation (see Figs 7, 11, 16) Hearing is usually restored 
instantaneously (see Audiograms II, IV, V) 

Fig 9 IS a photograph of a patient with a head injury 
Audiogram I demonstrates the hearing level prior to joint 
restoration Fig 11 is a photograph of the bone graft rn 
place Audiogram II represents the restoration of hearing 
in this patient two years after reconstr uction Fig 15 is that 
of a photograph of joint separation from fracture of the 
skull Fig 15-a IS a super magnification of this separation 
The photograph in Fig 16 demonstrates reparr by graft of 
bone from the posterior superior canal wall Results of this 
repair are shown on the audiogram one year later (Audiogram 
IV) Fig 6 IS a photograph of a patient one year after stapes 
mobilization It is noted that there has been necrosis of the 
lenticular process of the incus with separation of the incus 
from the stapes Fig 6-a is a super-magnification of this 
separation The photograph in Fig 7 demonstrates a repair 
by graft of bone from the posterior superior canal wall Hear¬ 
ing was restored to a good serviceable level following this 
reconstructive surgery (see Audiogram V) 

DISCUSSION OF THE USE OF BONE GRAFTS IN THE MIDDLE BAR 

If bone grafts will produce a functional result when inserted 
into an an-containing cavity and situated at a point relatively 
remote from an abundant blood supply, it is the author’s 
opinion that autogenous bone grafts can be used in many 
ways to repair conductive lesions of the middle ear. 

One may ask, what are the end-results of healing with bone 
grafts of this type’ It is unknown whether or not this bone 
remains viable as bone It may change into thick fibrous 
tissue In either case, it is apparent that it is efficient in 
restoring this joint to a peak of maximum conductive ef- 
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,s a photograph ot the ten ample procedure ol obta.mng a large 
rpttp full of bone from the edge of the posterior superioi canal \^all The 
W ndf the?b^^ as an autogenous bone graft to lestoie continuity 
of the long process of the incus and the head of the stapes as has been 
described and illustrated 


Figure 22 

Photograph of the left middle ear presented to sho\s total congenital 
absence of the tendon of the stapedius muscle and psramidal eminence 

The author has nou observed nine cases of this anomaly There ap¬ 
parently has been no gross loss of heanng or adjustment as a result of this 
absence This does not mean that this muscle is useless Some of the finer 
aspects of human heanng ma\ be lacking from the patient’s expenence 
This IS used as a closeU alhed example The incudostapedial joint may 
also be damaged and scarred and yet the heanng may be returned to near 
normal This seemmgU normal function in spite of fibrosis should not 
encourage hcense to do damage to this important structure 



Figure 23 



Figure 24 Figure 24 

Diagram demonstrating loss of transfer of sound from an into fluid as 
a result of impcdcncc factors 



25 Figure 25 

^'^^Diagram demonstrating the important factors of the “transformer 
action” of the middle car m the transfer of sound pressure cncrg> from air 
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ficiency Investigation is now under way to asceitam the 
fate of bone grafts m the middle ear 

A leasonable inquirei would desiie to know how the noimal, 
gliding smooth suiface of the joint could be scaiied, fibiosed, 
01 pel haps ankylosed, and still allow almost peifect sound 
tiansmission thiough it This opeiative lestoiation of heal¬ 
ing with such a fibiotic joint may give us a much cleaiei 
concept of the function of this joint It is true, that the ability 
of the joint to tiansmit sound does not seem to be lost with 
intense scan mg and peihaps ankylosis, but sound tiansmis¬ 
sion is only a pait of the function of the incudostapedial joint 
In fact, this joint seems to be moie of a juncture along the 
pathway of sound transmission at which sound conditioning 
may occui 

Fiequently, we have consideied this joint as nothing more 
than something to connect one ossicle with another so that 
vibratoiy eneigy might pass It is the smallest joint in the 
human body This, howevei, points not to its insignificance, 
but cleaily to delicacy and fineness of puipose I have obseived 
nine cases of total absence of the stapedius tendon, one of 
which is demonstrated m the photograph repiesented by 
Fig 22 These patients do not complain of an inability to 
heal simply because the stapedius tendon is missing This 
means that giossly they do not need a stapedius muscle to 
heal, but some of the f mei aspects of human hearing may be 
lacking fiom then expeiience The stapedius muscle and the 
incudostapedial joint appaiently hold a togetherness in the 
conditioning of sound as it passes towaid the cochlea 

Heietofoie, we have had the opportunity to test only animals 
undei experimental conditions, but now we may learn much 
legarding the physiology of the middle ear by a caieful anal¬ 
ysis of these human cases with isolated defects 

SIGNIFICANCE OF INCUDOSTAPEDIAL JOINT SEPARATION 

/ Significance of Incudostapedial Joint Sepaiation Due to 

Surgical Procedures 

The pievious discussion and infoimation in the literature 
regarding an incudostapedial joint sepaiation incident to 



656 


HOUGH INCUDO-STAPEDIAL JOINT SEPARATION 


mastoid suigeiy speaks of its own significance without fuithei 
elaboiation 


Tians-incus and stapedial head maneuveis aie still being 
used effectively to mobilize the stapes, but extieme care should 
be exeicised not to injine the incudostapedial aiticulation (see 
Fig 6) A ciushing fiactuie of the head of the stapes oi 
lenticular piocess of the incus should be meticulously avoided, 
since these paits fiequently neciose aftei fiactuie and pioduce 
pathologic sepal ation of the two bones 

Any suigical maneuvei in the middle eai can cause acci¬ 
dental inteiiuption of the ossiculai chain, but in no pioceduie 
should one deliberately sepaiate the incudostapedial joint 
simply because the opeiatoi might eiioneously considei it to 
be unimpoitant 

77 Significance of Incudostapedial Joint Sepai ation Due to 

Inflammatoiy Neciosis 

Inflammatoiy neciosis of the long piocess of the incus may 
cause total incudostapedial joint sepaiation (see Fig 8) This 
will cause a near 60 db conductive loss of heai mg This 
IS veiy commonly encounteied in the tympanoplastic lepaii of 
lesions pioduced by an old healed inflammatoiy piocess In 
most tjunpanoplasties, it is, theiefoie, impoitant that the 
incudostapedial joint and the footplate of the stapes be ex¬ 
posed foi micioscopic functional examination This can be 
easily accomplished thiough an oidinaiy incision foi a mobili¬ 
zation of the stapes Neciosis of the long piocess of the incus 
may be found in the piesence of a normal tympanic membiane 
and without othei significant damage of the eai 

777 Significance of Incudostapedial Joint Sepaiation Due to 

Head Inpmj 

Evidence found m some of the cases piesented heie adds 
mfoimation to oui knowledge legaidmg the effects of m- 
juiies of the head on the ability to heai Conductive deafness, 
due to ossiculai chain damage, is a stiong possibility in tiiese 
cases (see Figs 9, 12, 15 , Audiogiam I) We now know that 
seveie head injuiies may pioduce 
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1 Coclilear damage alone as has been pieviously well em¬ 
phasized 

2 Conductive deafness alone, as is seen in these cases of 
incudostapedial joint sepaiation^^ 

3 A mixtuie of both conductive and peiceptive deafness 
(Audiogiam III) 

Many of these cases will piesent medicolegal pioblems in¬ 
volving a peisonal or an industiial liability claim (see Fig 
13) Pioper interpretation of test results combined with well 
planned surgical treatment will enable us more justly to assess 
and correct losses in these cases A loss of hearing immedi¬ 
ately following a head injury, whether it be conductive or 
perceptive, must now be considered to be the result of that 
incident Before final disposition and after a reasonable 
time, exploratory tjunpanotomy should be done in all cases 
of othemnse unexplained conductive deafness, including those 
follomng injuiy of the head (see Figs 9, 12, 15) 

IV Physiologic Significance of Incndostcpedial Joint Sepaia- 

tion 

Many exceptionally biilliant thoughts have come to us 
by past publications that we may be enlightened as to the 
function of the foremost of all sound receivers—^the human 
eai 3,21 =3 35 36.3- 35 gpite of the considerable amount of knowl¬ 
edge on this subject, otologists do not always understand or 
use tins knowledge which embraces certain basic principles 
Despite functional significance, many of the present surgical 
piocedures of the middle ear produce ossicular chain separa¬ 
tion either deliberately or by accident 

A brief statement as to the general function of the middle 
ear is that it receives sound vibration in air and transfonns 
it to become sound vibration in fluid How this is accom¬ 
plished has been the subject of much speculation in the past 
All authorities, however, generally agree, because of physical 
facts, that a transfer of sound vibration by air cannot be 
made directly into fluid without a marked loss of energy 
(see Fig 24) Only 0 1 per cent penetrates the fluid (see 
Fig 24) , 99 9 per cent of this vibrating energy is lost or 
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leflected back at the fluid suiface This means acoustically 
that the sound in the fluid would be about 30 db less in¬ 
tense than 111 the an This can be easily calculated by consid- 
eiation of the lelative impedance values of each substance 

The piimaiy function of the middle eai is that of a tians- 
foimei mechanism which tiansfeis the eneigy fiom the 
medium of air to the medium of fluid without loss of loudness 

As we have obseived, the tiansfei of an to fluid noimally 
piesents a neai 30 db loss (see Fig 25) The middle eai 
ovei comes this deficit in seveial ways The following are 
some of those methods used 

1 The vibiatoiy foice of sound is exeited on a laige tym¬ 
panic membiane and is collected and tiansfeiled via the 
ossiculai chain and concentiated on the smallei aiea of the 
footplate of the stapes This lepiesents a gam of latio be¬ 
tween the two active aieas of appioximately 28 to 1 “ 

2 The ossicles aie pivoted m a mannei which piovides a 
mechanical level advantage of 1 3 to 1 5 1 This adds an 
additional 1 to 2 db 

5 As a tiansfoimei, the middle eai has ceitain qualities 
of lesonance of its own which exeit an influence on the vibiat- 
ing system of the ossicles to pioduce eithei a lemfoi cement 
01 dampening of the vibiatoiy eneigy passing thiough it 
This lesults in a most complicated combination since this le- 
sonant effect vanes accoiding to fiequency and intensity 
Although these associations aie complex, one may state defi¬ 
nitely that the middle eai is amazingly well suited, in its own 
lesonant piopeities, to peifoim this puipose of sound con¬ 
duction and sound conditioning 

The piepondeiance of evidence suppoits the Iheoiv that 
sound IS collected by the tympanic membiane and tiansfeiled 
via the ossiculai chain to the footplate of the stapes wheieupon 
entiy is made into the innei eai Fiom time to time, theie 
have been suggested theoiies which deny the pie-eminence of 
the dium and ossiculai chain as the piimaiy conductive loute 
into the innei ear One extieme is the theoiy of heaiing in 
leveise which pioposes that sound penetrates the dium and 
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goes through the loimd uundoAv mto the cocUea. The ossicles 
and dium act as a piotectoi These thoughts all lead to the 
eiioneous teaching that removal of certain sections of the 
ossicular chain is unimportant It has been stated authori¬ 
tatively that in the noimal ear tlie rnbrations entering the 
drum ossicular route have at least as much as 1000 times the 
energy of those entering by the round vrindovr ^ 

Actually, to prove again the importance of the ossicular 
chain in sound conduction, one need only review the numerous 
animal experiments and physical data which have accumulated 
I will mention three uniquely different experimental ap¬ 
proaches to the analysis of the conductive mechanism 

1 Many authorities have carried out carefully controlled 

experiments on ammals lo incudostapedial joint 

was separated without disturbing the remainder of the middle 
ear mechanism There was always produced a profound loss 
of approximately 60 db in the middle range of hearing when 
the incudostapedial joint was separated The hearing levels 
m these cases were tested by using measurements from coch¬ 
lear electrical potentials 

2 Exudence under another approach was that done by a 
physicist who utilized mechanical and phvsical laws to draw 
up a mathematical model of the ear == From it, rather precise 
and amazingly accurate evaluations of the relative values of 
the components of the ossicular chain can be calculated. This 
mathematical foimulation places a value of approximately 60 
db upon a separation of the incudostapedial joint 

3 oik done by another authoiitj' on the condensor micro¬ 
phones has given us a technique that makes possible measure¬ 
ments bj* direct observation of movements of the vibration 
of the footplate of the stapes on the cochlear side ^ One can 
also measure the vibrations of the tympanic membrane on its 
external side In this microphonic device, one plate of the 
condensor is attached to the vibrating stapes, or tvmpanic 
membrane, while the otliei plate is fixed Tire nbiation 
alters the distance between the tivo plates and thereby pio- 
duces a change in the copacetance of the condensor Thus, 
the amplitude of the vibration can be easily measured The 
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effect of ossiculai chain mteiiuption on these amplitudes of 
vibiation can be detei mined 

These aie only a few of the expeiimental methods by which 
the incudostapedial joint may be studied 

Fiom a piactical viewpoint, infoimation deiived'from pa¬ 
tients piesented heie will add clinical evidence to that alieady 
obtained in previously expeiimental studies 

Until lecently, physiologic study of the incudostapedial joint 
has been confined to animal expeiimentation Patients pie- 
sented heie (see Figs 6, 7, 9, 10, 11, 12, 13, 14, 15, 16) lepie- 
sent human cases in which the impoitance of the incudo- 
stapedial joint can be studied diiectly This in vivo human 
evidence eithei svppoits oi denies ceitain assumptions con- 
ceining the transmission of sound vibrations via the ossiculai 
chain This evidence is well documented by actual photogiaphs 
of each case, along with lecoids of functional lesults befoie 
and aftei repair of the joint sepaiation 

Fig 10 IS that of a classic incudostapedial joint sepaiation ” 
This patient had a unilateial puiely conductive loss of 67 
db foi puie tone in the speech lange and a 62 db speech 
thieshold We must assume all of this loss to be puiely and 
completely due to incudostapedial joint sepaiation No othei 
abnoimahties of the external oi middle eai could be found 
The tympanic membrane was noimal and the malleus and 
incus moved easily The lound window was noimal The 
stapes was easily seen in its entiiety and its footplate could be 
obseived to move micioscopically noimally This cochlea had 
the oppoitunity to leceive sound unimpeded thiough eithei 
the lOund window oi the oval window Theie weie no me¬ 
chanical baiiieis at eithei window Both avenues of entiy 
to the cochlea weie peifectly noimal, and all else conceining 
this eai was appaientiy in oidei, yet, theie was a loss of 67 
db m the speech lange (see Audiogiam I) 

The only abnoimahty in this eai was a wide sepaiation of 
the incudostapedial joint An incudostapedial joint sepaia¬ 
tion, theiefoie, may categoiically be said to cause a neai 60 
db conductive loss of healing m the human eai 
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To emphasize this firm statement, we may obseive the 
lestoration of heaimg in this patient lesulting fiom a lepaii 
of the incudostapedial joint (see Fig 11, Audiogiam II) 

Repaii of this joint alone ivas lesponsible for a hearing 
improvement Nothing else was done to the stapes or its 
footplate or any othei portion of the ossiculai chain oi tym¬ 
panic membrane which might have accounted foi this im- 
piovement The gain must piesumably be due only to the 
le-establishment of contact between the incus and stapes 

In summaiy, by the use of seveial components, the middle 
eai acts as a tiansfoimer which ovei comes about 30 db which 
othei wise would be lost in the tiansfei of sound eneigy fiom 
an to fluid If there is a gap in the chain acioss the tians- 
foimei, such as is repiesented by the sepaiated incudostapedial 
joint, not only the tiansfoimmg action of 30 db is lost, but 
a short circuit of another 30 db is imposed This makes a 
total of a 60 db loss of hearing pioduced by incudostapedial 
joint sepalation 

It is immmediately apparent that in this case it would be 
better to lemove the tiansfoimer entirely and suffer only 
the 30 db loss in the tiansfei of sound fiom an to fluid 
Indeed, expeiimentally in those cases wheie the incudo- 
stapedial joint was separated, the hearing could always be 
impioved by 15 to 30 db if the tympanic membrane and outei 
ossicles weie lemoved This is the same as a system vathout 
a tiansformei 

This then bungs us lapidly to the conclusion that if theie 
IS an incudostapedial sepal ation, the tjunpanic membiane and 
ossicles are not only useless, but, in addition, act as a sound¬ 
proofing shield which absoibs and leflects \'ibiatory eneigy, 
theiefoie, in a given case, if there is to be no provision for a 
solid ossicular chain between the tympanic membrane and 
footplate of the stapes, it is only logical that the tymapanic 
membrane and outei ossicles be entirely lemoved' This, of 
couise, is unieasonable and is mentioned only to emphasize the 
importance of maintaining the integrity of the ossicular chain 
It also points out that one must not lemove an ossicle or dis- 
rupt a joint between two ossicles without making piovision 
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foi the lestoiation of a solid pathway over which sound may 
tiavel fi om the tympanic membiane to the footplate of the 
stapes 

Inci eased knowledge of tympanic physiology is accumulating 
lapidly Micioscopic exploration of all aieas of the middle 
eai has become extiemely common in recent yeais Many of 
the siugical piocedures cannot be loutinely followed in a step- 
like fashion Due to the tiemendous numbei of anatomical 
and pathological vaiiations encounteied in this area, opeia- 
tions must be individualized to meet the needs of each patient 
This IS axiomatic in all tympanic surgeiy To repaii the 
conductive mechanisms of the middle ear, therefoie, one needs 
not an oigamzed piocediue in mind, but an understanding of 
the pui poseful design of each component pait of the mechan¬ 
ism Complete undeistanding may not be ouis yet, foi now 
we know in pait, neveitheless, we see enough giandeur in 
what we do compiehend that we should never be tempted 
into disiespect foi any poition of this beautifully cieated 
oigan 


SUMMARY 

The etiology of incudostapedial 3 oint sepaiation may be on 
an embiyologic, suigical, inflammatoiy, oi tiaumatic basis 

Repair of this sepaiation may be accomplished by stapedi- 
opexy, 1 epositiomng, oi autogenous bone giaft Some sug¬ 
gestions in technique have been made 

In the study of this joint sepaiation, one is impiessed by 
its fiequency, its piofound effect on the heaiing, its physio¬ 
logic implications i elated to all middle eai siiigeiy, and its 
1 elation to a wide lange of causative factois 
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In 1930 Wevei and Biaj*® fust demonstiated the coclilear 
microphomc in cats This phenomenon has been obseived le- 
peatedly m manj' species of animals, but theie has been dif¬ 
ficulty in lecoiding the phenomenon in man One of the 
eaihest attempts was made by Fiomm and his associates in 
1935 = They weie able to lecoid only a small lesponse in tsvo 
cases They used headphones to lecoid the i espouses, and 
so no giaphie lecoids weie obtained In 1939 Andieev^ and 
his gioup attempted to caiiy out fuithei studies of the coclileai 
miciophonic in man Andieev was able to demonstiate the 
cochleai miciophomc on the cathode lai' oscilloscope with a 
maximum amplitude of 26 miciovolts in one case, and a typical 
lesponse of one to foui miciovolts His laigei responses 
weie at 200 cps Some of the intensities of sound used weie 
noted to be painful In 1941 Peilman and Case^ published 
the first giapluc lecoid of the human cochlear miciophonic 
This response was baiely abo\ e the noise level of the amplifier. 
Slost of then lecoids were made on unanesthetized subjects, 
by introducing the electrode thiough a peifoiation of the tjun- 
pamc membrane In 1947 and 1950 Lempert^ ^ and liis as¬ 
sociates lepoited further attempts to lecoid tins phenomenon 
In 13 of 32 cases they obtained some response which was 
tj,-pically of low amplitude In none of the studies reported 
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weie cochleai miciophonics obtained that weie compaiable in 
amplitude oi claiity to those obtained in woiking with ex¬ 
pel imental animals 

Aftei leview of the foiegoing infoimation, it was decided 
that anothei attempt should be made to obtain human cochleai 
potentials which could be lecoided at a level, and of a piiiitv, 
to peimit moie extensive studies of human cochleai function 
These studies weie earned out in the opeiating looms of the 
Depaitment of Otolaiyngology, using the equipment, and iin- 
dei the supei vision, of the Neuiophysiological Laboiatoiy of 
the Depaitment of Otolaiyngology 

METHOD 

Recoidings weie made in a geneial-type opeiating looni 
undei steiile conditions The lOom was quiet but not sound- 
pi oof The subject was not shielded The wiies fiom the 
electiodes weie shielded, and as many as possible of the AC 
ciicults in the opeiating loom weie tinned off duiing the 
lecoiding peiiod Theie was no inteifeience with the physio¬ 
logical signal 

All stimuli weie deliveied to the exposed middle eai at the 
opeiating table Stimuli weie 1 human whistle, 2 hand¬ 
claps, 3 human voice, 4 tuning folks, 5 tones fiom an 
audio-oscillatoi The effective stimuli weie of model ate in¬ 
tensity, fai below tactile level 

The lecoiding electiodes in Cases H-1, H-2, and H-3 iveie 
made of 26-gauge Teflon-coated stainless steel wiie with a 
small ball tip In Case H-4 a similai type of electiode was 
fashioned fiom platinum An indiffeient electiode of the 
same mateiial as that of the lecoidmg electiode was placed 
in the tempoial muscle thiougli a small stab-wound The sub¬ 
ject was giounded by means of an electiocaidiogiaphic elec¬ 
tiode applied to the shouldei neaiest to the eai being tested 
The potential diffeience between the indiffeient and the le- 
coidmg electiode was lecoided The lesponses iieie amplified 
bv a Tektionix 122 amplifiei, which vas connected to a Du¬ 
mont 403-R cathode lay oscilloscope Giaphic lecoids of the 
lesponses weie made with a Dumont cathode lav oscilloscope 
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Polaioid cameia The tiaces weie s^^lchlon^zed with the 
lesponse The time-base and the amplitude aie indicated in 
the lowei iight-hand coinei of each figuie 

OPERATITE PROCEDURES 

Case B-1 BT ase 12 white female. No S3''2‘il Past history of chi onic 
discharge from the right ear Clinical diagnosis chronic tvnipano- 
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Fis: 1 Case H-1 Response at the round u indow membrane to human 
whistle before and after section of the stapedius tendon 


mastoiditis inth secondarv cholesteatoma arising from a marginal pos¬ 
terior superior perforation in the twrapanic membrane A right endaural 
mastoidectomv was performed The cholesteatoma was found to extend 
into the aditus ad antrum and to have destro' ed part of the bodv and 
the long crus of the incus Following the removal of the cholesteatoma 
a membrane of scar tissue could be seen external to the round w mdow 
membrane After a small portion of the lateral margin of the round 
window niche was curetted away and the pseudo-membrane was removed 
a stainless steel electrode was placed on this membrane An excellent 
exposure of the round window membrane was obtained After a senes 
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Fzgr 1 Case H-1 Response at the round windoii membrane to human 
whistle before and after section of the stapedius tendon 


mastoiditis with secondar' cholesteatoma arising from a marginal pos¬ 
terior superior perforation in the tvmpanic membrane A right endaural 
mastoidectomt was performed The cholesteatoma was found to extend 
into the aditus ad antrum and to have destroted part of the bodv and 
the long crus of the incus Following the removal of the cholesteatoma 
a membrane of scar tissue could be seen external to the round window 
membrane After a small portion of the lateral margin of the round 
window niche was curetted awav and the pseudomembrane was removed, 
a stainless steel electrode was placed on this membrane An excellent 
exposure of the round wnndow membrane was obtained After a senes 
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of stimuli had been lecoided the stapedius tendon was sectioned and 
fuithei lecoidings weie made Repiesentative lesponses aie sliouii in 
Pig 1 Follow iiig the 1 ecoi dings, a Type HI B tympanoplasty was per 
foimed Pieopeiatively the patient had a 20 to 30 db loss in the lower 
tone ranges, and a 20 to 25 db loss foi high tones Postopeiatnelj, the 
healing has not been tested 

Cose H-2 EH , age 72, white female. No 840760 This patient had a 
liiston of veitigo, staggeiing to the left, and discharge fiom the right 
ear Clinical diagnosis chronic tvmpano mastoiditis with secondary 


AC 13 WM 

FORK 435CPS 

FORK 512 CPS 

OSCILLATOR 1000 CPS 
OSCILLATOR 2000 CPS 


1 


J H H 843651 



5MSEC 

J 


riir 2 Case H-1 Response nt the round - 1 % Indow mombrnne to stliniiln- 
tion with ^^rlous tunlnf? forks nnd tones fiom nn nucllo-osellliitoi 


cholesteatoma arising from a maigiml postci lor supoi ioi peifoiation in 
the ttnipanic menibiane and labMinth fistula The right middle eai was 
exposed b\ an eiidainal approach Tlie cholcsteatonia was found to occups 
the attic and to extend tliiough (ho aditiis into the anteiior portion of 
the antium It had fenestrated the ainpullai end of the lateial semi 
circular canal The stapes was embedded in thick scai tissue Some 
cnnulations weie cleared aw at from the lound window niche The round 
window membrane could not be tiswali/cd The st ilnless steel lecoiding 
oioetrnde was placed in the niche and minimal responses to sound stimuli 
noted The electiode was shifted to obtain bettei apptoxlni ition to 
the round window menibiane Two oi tbiee diops of cleai fluid welled 
^ nf ihn round window niche the round window membrane was thought 
to h^te bee^perforated No further attempts were made to obtain re 
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cordmgs The surgical procedure ivas termiuated by a modilied Ill-B 
tvmpanoplasU The patient had an uncomplicated postoperatn e course 
Her clinical svmptoms lmpro^ed Preoperati\ ely she had a 40 dh loss 
in the right ear, postopeiativelv it was slightH improved 


Case SS M R , age 46 colored female. No 613659 This patient had a 
historv of a right radical mastoidectomv m 1952 with subsequent chronic 
purulent discharge from the operative cavitv 11 hen the caviti was re¬ 
vised the stapedial footplate was found to be embedded in granulations 
and scar tissue The crura had been destroved The round window 
niche was filled with scar and granulation tissue After this was re¬ 
moved a portion of the lateral margin of the niche was curetted away 
in order to expose the roimd window membrane In spite of this, good 
visualization of the membrane was never obtained A stainless steel 
electrode was placed in the scar tissue in the niche with the ball tip 
pointed upward towaid the membrane of the round window niche Using 
sound stimuli of human whistle and tuning foik, only minimal responses 
could be elicited Following the above, a Ti-pe IV-A ti mpanoplastv was 
done Postoperatn ell the patient had some nistagmus and vertigo, this 
cleared up in 4S hours A postoperative audiogram showed an aierage 
gain of 20 db in acuitv 


Case H-li AC, age 14, white male. No 843651 This patient had a 
historv of recurrent otitis media and a persistent small central perfora¬ 
tion in the posterior superior quandrant of the right tvmpanic membrane 
The middle ear w as exposed bi creating a posterior tiunpano meatal flap, 
and b' elevating the posteiior portion of the fibious annulus and folding 
the tvmpanic membrane forward The round window membiane was 
easilr visualized The inferior portion was coi ered with a small pseudo¬ 
membrane A platinum electrode was placed on the membrane Excellent 
cochlear microphonics were obtained in response to sound stimuli (see 
Fig 2) The recordings were followed by a transmeatal closure of the 
central perforation of the tvmpanic membrane The patient’s post¬ 
operative course was uneventful Postoperativelv, the hearing was 
improved 


FINDINGS 

Significant cochlear microphonics were obtained in two of the four 
cases In both of these cases the recording electrodes could be placed 
directlv on a normal appearing round window membrane If the electrode 
was shifted to the bone surrounding the round window, the amplitude of 
the microphonic was greatlv reduced In the two successful cases low 
intensiti sounds such as whispered words, or spoken loice in the oper¬ 
ating room could be readilv visualized on the cathode rav oscilloscope 
In these cases the human cochlear microphonic was similar to that ob¬ 
tained from a cat 

(Eig 1), a 36 micioiolt response was obtained from a high- 
pitched human whistle Following section of the stapedius tendon, a 
whistle of approximatelv the same intensity gave a 42-microvolt response 
A low pitched whistle gave a 6 microvolt response following stapedius 
section 

In Case H-4 (Fig 2), sound stimuli were presented bi means of tuning 
“ audio-oscillator, and human whistle The 435 cvcle tuning fork 
elicited a 25 microvolt response The 512 ci cle tuning fork gave a 20 
''®®Po^se A 1000-cvcle tone produced an 18 microvolt response 
A 2000-ci cle tone produced a 12 microvolt response 

"We had no accmate measuiement of the sound input Some 
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estimate can be made fiom the fact that the human whistle 
was piesented by the opeiatoi thiough a standard face-mask 
fiom appi oximately two inches The tuning forks employed 
wei’e steel, they weie activated by stiiking them against the 
opeiator’s elbow, which was padded by a gown The tone 
fiom the audio-oscillatoi was deliveied thiough a biass tube 
appi oximately 2 cm in diametei, 25 cm long, placed appi oxi¬ 
mately two inches fiom the eai At no time dining the le- 
coiding did the folks oi the speakei come in contact with the 
subject Without moie accuiate measuiements of sound in¬ 
tensities, we cannot make geneializations legaiding cochleai 
sensitivity 

In 01 del to evaluate fuithei the oidei of sound-piessuies 
employed, a cat was anesthetized, the middle eai exposed 
thiough the bulla, and the platinum electiode used in H-4 
was placed on the lound window membiane The tympanic 
membiane was paitially excised and sound stimuli weie pie¬ 
sented to the cat’s eai, using the same tuning folks and audio- 
oscillatoi Compaiable cochleai potentials weie obtained to 
those seen in Cases H-1 and H-4 When the stapes was fixed 
with dental cement, no satisfactoiy miciophonics could be 
lecoided with these sound souices 

CONCLUSIONS 

1 Cochleai miciophonics in man weie obtained at a level 
which peimits moie extensive studies on human cochlear 
function 

2 Cochleai miciophonics m man, as m the cat, would seem 
to be gieatly influenced by the degiee of fixation of the stapes 
and the patency of the lound window 

3 To obtain satisfactoiy lecoidings of cochleai micio¬ 
phonics in man the lecoiding electiode must have a good con¬ 
tact with the lOund window membiane 

SUMMARY 

Duiing the couise of foui middle ear opeiations, attempts 
have been made to demonstiate the cochleai miciophonic le- 
sponse in man In two of the four cases lesponses weie 
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obtained, and lecoided, that aie like those yielded by the eais 
of expel imental animals 
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GILL MEMORIAL EYE, EAR AND THROAT HOSPITAL 

The Gill Memorial Eye, Eai and Tlu'oat Hospital has 
just completed its Thirty-second Annual Spiing Congress in 
Ophthalmology, Otolaijuigology and allied specialties The 
attendance ivas one of the largest in the history of the school 
uuth an attendance of 350 physicians and their wives There 
were forty-two states, England, Canada and several foreign 
countiies represented There were twenty-one guest speakers, 
sixty lectures and closed circuit televised surgery during the 
five and one-half days of the Spring Congress In 1960, the 
Thirty-thiid Annual Spring Congress mil be held from April 
4 through April 9 
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With the intioduction of tympanoplasty by Wullstein and 
Zollnei, gieat inteiest has centeied on this phase of heaimg 
lestoiation As Fienckner^ has pointed out, “the solution of 
the gieat pioblems demand good teamwoik, and it is justifiable 
that all who aie intimately occupied with this pioblem, should 
piesent then views as suppoit to the otheis, and as elements 
in the teamwoik encompassing the entiie otologic woild” 
The puipose of this piesentation, theiefoie, is to discuss 
vaiious phases of this suigeiy in the light of obtained lesults 

In consideiing tins phase of auditoiy lestoiative suigeiy, 
we must altei oui ciiteiia, indications and mode of tieatment 
Wheie the patient letains adequate cochleai leseive, eveiy 
effoit should be made to lestoie the heaiing acuity, and in the 
couise of tieatment, eliminate the undeilying disease This, 
of couise, excludes such contia-indications as osteitis of the 
labyiinthine capsule and cholesteatoma of the innei eai The 
conseivative caie, especially of cases with cliolesteatoma oi 
othei dangeious pathology, should no longei be condoned 


ZollneiWullstein,^= Fiencknei,^ and many othei authois, 
have consideied the one-stage vs the two-stage opeiation 
Wheie the patient is suffeiing fiom acute infection, with 
dangei to the geneial well-being, oi with complications in¬ 
volving the meninges, lateial sinus oi facial neive, the im¬ 
mediate situation should be leheved, pieseivmg as many of 
the middle eai stiuctuies as possible The infection can then 
be bi ought undei lelative contiol and the tympanoplasty 
pioceduie earned out as a second stage opeiation A ciitical 
view should be extended to excessive ladical suigeiy in acute 
situations On the piemise that opeiative measuies remove 
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the vmdeilymg pathology, all other tympanoplasty opeiations 
aie caixied out as one-stage pioceduies 

Obviously, every effoit is exeited in the pieopeiative 
peiiod to obtain the quiescent state Exhaustive efforts are 
made to eliminate the aural infection, but a diaining eai 
does not detei fiom pioceeding with the suigery Contiibut- 
mg nasal and phaiyngeal disease is eliminated, and the geneial 
-physical status is evaluated, and appiopiiate medical measures 
aie instituted Mastoid films aie often informative The 
healing should be evaluated by puie tone audiometiy and othei 
methods to determine cochlear function The status of the 
ossicles and loiind window can often be determined with 
prosthetic patching, the “acoustic piobe” of Zollnei, and ivith 
damping piosthesis ovei the round ivindow The function 
of the eustachian tube can be evaluated by inflation, auto- 
inflation, the passage of dye solutions and the passage of 
contiast media with loentgenogiaphic study. 

Ascei taming the cochlear leseive is of utmost importance, 
but the othei tests aie less leliable, may pioduce a state of 
false secuiity and distiact fiom the execution of the exacting 
steps in pioducing satisfactoiy lesults Regardless of the 
pieopeiative appealance of the tympanic membiane and the 
lesults of the examinations, the status of the ear cannot be 
adequately deteimined until the time of siiigical intervention 
A pieopeiative plan of pioceduie is deteimined, but in eveiy 
case the siiigical team and the patient should be piepaied for 
the extension of the opeiation to any given tjqie 

Many specific cases could be mentioned to exemplify tins 
concept, but this should suffice On one occasion, an individual 
uas obseived with small, dry cential peifoiations bilateially 
and no visible middle eai disease The cochleai function was 
adequate, and patching pi esthetics impioved the heaiing 
acuity On each occasion, suigical intervention revealed 
cholesteatoma in the oval window niche, hainng destroyed 
the head and ciuia of the stapes, pressing on the medial 
siuface of tlie tjmpanic membiane, and thus pioducing a 

columellai effect” between the tympanic membiane and 
stapes footplate 
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With legald to the type and souice of the skin giaft, a 
vaiiation of opinion is prevalent There is a gieat deal of 
discussion by the vaiious autliois (Pagett,* Giulfoid and 
Wright,- Wullstein,^- Hams and Meadows,^ House®), legaid- 
ing the split thickness vs the full thickness skin Both the 
thiee-quaitei split thickness and the full thickness grafts 
would provide the much-discussed supeificial and deep vascu¬ 
lar networks and the strength desired by Wullstem The post- 
auiiculai skin has been used exclusively in all of our cases, 
being leadily available, almost free of glands and Iran, and its 
coiium contains only a few elastic fibers so that it does not 
shiink nor curl 

The skin is made as thin as possible, and the edges are 
beveled One may eii in not thinning the graft adequately, 
fearing that the tiauma may be detrimental A gieat deal 
of piessuie is exeited to foice the excessive tissue between 
the blades of the scissors, and at no time has the failuie been 
due to primary sloughing Where the skin is to be reflected 
on the adjacent external auditoiy canal, small wedges are 
removed from the periphery to avoid wrinkles 

If the skin is obtained from elsewhere on the body, an 
endauial incision may be justifiable Where the giaft is 
obtained fiom the post-auiiculai aiea, a second incision in 
the eai is not within the bounds of good suigical judgment 
When using the post-auiiculai approach, one should observe 
that the skin of the supeiior half of the post-auiiculai fold is 
tightly bound and not in excess, whereas, the skin of the in¬ 
fer loi half of the fold is loosely bound and often hangs in 
folds behind the lobule, hence, a large “teai-diop” shaped 
incision is made, removing a large portion of the skin from 
the inferior three-fourth of the post-auiicular fold The skin 
incision can then be extended supeiioily so as to gam adequate 
exposure The perichondritis repoi-ted by Leland House® has 
not been encountered When propelly made, the incision 
affords excellent visualization of all areas, and the extensive 
incision of Heiimann, as used by Zollnei," is consideied ex¬ 
cessive and unnecessary 

Many otologists, especially m this country, piefei the tians- 
meatal myringoplasty to the classical tympanoplasty Type I 
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This pioceduie was undertaken moie than 70 yeais ago by 
Beithold and Tangemann, but was later abandoned “ Wull- 
stein has obseived that the opeiation which solely closes the 
peifoiation, will often pioduce excellent initial heaiing gain, 
with latei deterioiation due to scaiiing of old granulations 
In the early days of development, myringoplasty was carried 
out by the European schools On revision and le-evaluation 
of the unsuccessful cases, Kley' found pathology in one or more 
of the five contiol aieas as described by Wullstein On the 
basis of these findings, the tympanoplasty Type I has been 
used, and unsuspected pathologj’’ has been encountered in the 
majority of cases 

The various steps of the Type I tympanoplasty are well 
documented, but several minor factors warrant further dis¬ 
cussion The external auditory canal is enlarged to the extent 
that every portion of the annulus can be well visualized There 
is no hesitancy in removing a large portion of the anterior 
canal wall, and no effort is made to preserve the overlyrng 
skin The antral control should be as small as possible, just 
large enough to afford inspection of the mucosa and the antral 
contents The literature is misleading in this respect, causing 
some woikeis to pioduce a very large antral opening, which 
increases the possibility of perforation of the overlying graft, 
producing secondary mastoiditis Often, on thinning the pos- 
tenoi canal wall, a small cell is exposed Tins may serve as an 
antral control, and fuithei investigation may not be necessary 
Solution is then passed thiough the perfoiation and suctioned 
from the antial opening, affording an impression of the status 
of the epitympanum and the patency of the additus ad 
antrum 

Eailj' workers de-epithelialized a small area of the tympanic 
membiane adjacent to the perforation, but the piesent con¬ 
census IS to denude the entire surface \iniere the perforation 
approaches the margin, an adjacent two or three mm of skin 
IS removed fiom the external auditory canal Zollner’® often 
deflects the skin of the canal away from the annulus with the 
concept that the skin will later make better contact with the 
margins of the giaft 

If the annulai attachment of the tympanic membiane is 
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distiubed, the tension of the ciiculai and ladial fibeis is lost, 
and lemoval of the epithelium becomes veiy difficult The 
incision should extend only through the stratified squamous 
epithelium, so as to avoid damage to the undei lying nutiient 
vessels As Wright'^ has obseived in his micioscopic sections, 
the tissue removed consists of the outer stratified squamous 
epithelium and an equal thickness of underlying connective 
tissue Because of this loose attachment to the radial fibers, 
the skin can easily be dissected in one sheet from the periphery 
to the handle of the malleus and the margins of the peifora¬ 
tion Along the handle of the malleus, the skm is firmly at¬ 
tached to the underlying periosteum, hence, great care must 
be taken in the dissection to avoid cellular remnants The 
entire sheet is then removed with one mm of the edge of the 
perforation 

Loose bands of radial fibers may simulate islands of epithe¬ 
lium, but these should not be disturbed Fiencknei' applies 
cautery with trichloracetic acid to suspected islands of epithe¬ 
lium, but this IS considered unnecessary and can be destructive 
to the underlying graft bed 

The control of the upper mrddle ear by the Shrapnell’s 
membrane approach aird the lower middle ear by the fenestra, 
as described by Wullstein, has been replaced by reflecting the 
tympanic membrane, as in the stapes mobilization 

Oonsideiation of middle ear pathology warrants a separate 
presentation, but since myringoplasty was mentioned, it may 
be well to discuss some of the conditions encountered in the 
Type r operation When the tympanic membrane is reflected 
so that the medial surface of the peifoiation can be visual¬ 
ized, it IS not infrequent to find that a column of diseased 
tissue extends from the perforation to the promontory and 
often spreads to encase part or all of the middle ear structures 
This tissue can often be swept out as one sheet, to find that 
the underlying stiuctuies are coveied with then own thin and 
healthy mucous membiane Stiatified squamous epithelium 
can migrate down this column to the middle ear stiuctuies, 
hence, its removal is of great impoitance Fibious bands and 
membranes often bind the ossicles and covei the i oiind m indow 
niche Purulent secretions, filling the anti urn and mastoid. 
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were encounteied in a clean, diy ear of long standing Cho¬ 
lesteatoma in vaiious degrees of destiiiction and in many 
unusual aieas has been seen On two occasions, ahkjlosis 
of the stapes was encounteied with good results following 
mobilization 

In the more extensive pioceduies, wheie disease and cho¬ 
lesteatoma aie present near the stapes and in the posterioi 
portion of the middle ear, great caie must be exerted in the 
piopei dissection of the aiea There is a consistent chain of 
penfacial cells emerging fiom the mesotjunpanum, ljung 
lateral to the facial canal and infer loi to the short process 
of the incus Theie is a second group of cells infeiioi and 
medial to the above, lying anterior to the facial canal at the 
level of the hjiiotjunpanum One should also beai in mind 
that the middle ear extends poster loily, lying medial to the 
facial canal, forming the posterior tjunpanic lecess 

^^^lele the disease is present in these areas, tlig facial iidge 
IS taken dawn.to the facial canal in its descendmg portion in 
jhe iegion_of the middle ear The danger to the facial nerve 
in carrying out this dissection has been eliminated bv the use 
of diamond burs The cutting strokes should be light, “bxush- 
like,” and never with the ex^ion of pressure A cholestea¬ 
toma involving this area may be removed m toto, but to cir¬ 
cumvent the possibility of cellulai i emnants, the mucosa in its 
entirety is removed from the stapes or remaining portions 
theieof, and from the superior one-half of the middle ear, 
including the tissues of the posterior tympanic recess In 
performing the Tjiie IV operation, this dissection produces 
an area of clean bare bone for the reception of the edges of 
the skin graft, the diseased tissue is removed and the sec¬ 
ondary granulations, reported by Wullstein, have not been 
encounteied 

Wullstein^= has suggested the introduction of a plastic col¬ 
umella to convert the TjTie IV procedure into the Type III 
Being skeptical of the introduction of foreign material into 
the middle ear, this pioceduie has not been earned out The 
Type IV operation has afforded such astonishingly good re¬ 
sults that further consideration should be given to the per- 
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distuibed, the tension of the ciiculai and ladial fibeis is lost, 
and lemoval of the epithelium becomes veiy difficult The 
incision should extend only tluough the stiatified squamous 
epithelium, so as to avoid damage to the undei lying nutiient 
vessels As Wiight” has obseived in his micioscopic sections, 
the tissue lemoved consists of the outei stiatified squamous 
epithelium and an equal thickness of undei lying connective 
tissue Because of this loose attachment to the ladial fibeis, 
the skin can easily be dissected m one sheet from the peiipheiv 
to the handle of the malleus and the maigins of the peifoia- 
tion Along the handle of the malleus, the skin is fiimly at¬ 
tached to the undei lying peiiosteum, hence, gieat caie must 
be taken in the dissection to avoid cellulai lemnants The 
entile sheet is then lemoved with one mm of the edge of the 
peifoiation 

Loose bands of radial fibeis may simulate islands of epithe¬ 
lium, but these should not be distuibed Fiencknei’ applies 
cauteiy with tiichloiacetic acid to suspected islands of epithe¬ 
lium, but this IS consideied unnecessaiy and can be desti active 
to the undei lying giaft bed 

The contiol of the uppei middle eai by the Shiapnell’s 
membiane appioach and the lowei middle eai by the fenestia, 
as desciibed by Wullstein, has been leplaced by leflecting the 
tvmpanic membiane, as in the stapes mobilization 

Oonsideiation of middle ear pathology wan ants a separate 
piesentation, but since myiingoplasty was mentioned, it may 
be well to discuss some of the conditions encounteied in the 
Type I opeiation When the tympanic membiane is leflected 
so that the medial suiface of the peifoiation can be visual¬ 
ized, it IS not infiequent to find that a column of diseased 
tissue extends fiom the peifoiation to the piomontoiy and 
often spieads to encase paitoi all of the middle eai stiuctuies 
This tissue can often be swept out as one sheet, to find tiiat 
the undeilying stiuctuies aie coveied with then own thin and 
healthy mucous membiane Stratified squamous epithelium 
can migiate down this column to the middle eai stiuctuies, 
hence its removal is of gioat impoitance Fibious bands and 
membianes often bind the ossicles and covei the i oiind indow 
niche Purulent secietions, filling the anti urn and mastoid, 
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It IS timpoitant that the gelatin pledgets be soaked fox houis 
pi 101 to instillation, so that all an bubbles have been dis¬ 
seminated, and the pledgets aie in a gel state Hyaluionidase 
is extiemely impoitant, as the only case in which pooi pneu- 
matization occuiied was one in which only saline was used 
The pledgets that aie instilled should be extiemely small, 
completely satuiated and “floated” into position Only enough 
IS instilled to foim a bed foi the giaft and excessive amounts 
avoided 

Pi 101 to the instillation of the gelatin, all bone dust and 
blood clot should be removed It is extiemely impoitant that 
eveiy vestige of clot be lemoved fiom about the ossicles, the 
lound window niche and fiom the external suiface of the 
tympanic membiane If complete hemostasis cannot be ob¬ 
tained by the application of topical adienalin, a hypotensive 
agent may be employed In applying the skin giaft, fiim 
piessuie should be exeited to insuie good apposition with the 
ladial fibeis and the annulus One should be able to discern 
the undeilying stiuctuies fiom the outei contour of the giaft 
In the Type IV, an opening is eieated in the giaft slightly 
^laigei than the stapes footplate The skin is fiimly piessed 
onto the piomontoiy and the infeiior surface of the facial 
canal The skin should be in diiect apposition with the bone 
and the footplate visible in its entiiety 

If the entile cavity cannot be coveied with the skin taken 
fiom the post-auriculai aiea, many woikeis will secuie ad¬ 
ditional skin fiom othei sites The complete coveiing of the 
cavity with skin piomotes eaily healing, but the additional 
time and suigical tiauma involved in obtaining, thinning and 
placing of the skin outweigh this advantage Aftei the skin 
giaft has been fiimly piessed into position, the cavity is filled 
with additional soaked gelatin pledgets A shoit length of one- 
half inch vaseline gauze is placed ovei the gelatin pledgets, 
earned thiough and packed into the external auditoiy meatus 
The last maneuvei selves as an aid in legaining oi enlaiging 
the size of the meatus 

The lemaining skin oveilying the mastoid piocess, uppei 
ceivical legion and posteiior suifaces of the lobule and 
auiicle is widely undei mined The auiicle is then drawn 
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foimmg of the Type IV, Cavum Minoi opeiation, wheie the 
stapes IS intact, as is advocated by Richtner 

The Type V opeiation is piefeiably earned out in two 
stages, but the opeiation has been done in one stage with good 
lesults If the opeiation is to be earned out in two stages, 
the fenestia is piepaied down to the blue line Aftei the 
cavity is healed, a laige skin flap is leflected fiom the medial 
wall of the cieated cavity The bony cupola is then incised, 
lifted and lemoved, as was desciibed by Lempert® 

Good eustachian tube function is an absolute pieiequisite 
to all tympanoplasty proceduies For this leason, the eus¬ 
tachian tube IS investigated in eveiy occasion, legaidless of 
the pieopeiative findings Bony obstiuction of the isthmus, 
lequiiing opening with a drill, has not been encounteied 
Wheie the tube is tight it is foicibly dilated with metal 
piobes In the majoiity of cases, the eustachian tube can be 
adequately enlarged by the passage of graduated plastic bou¬ 
gies from the middle ear to the nasophaijmx To maintain 
the patencj’’ of the eustachian tube during the healing peiiod, 
Zollnei’® inserted an acrylic tube threaded with silk sutuie 
material The many disadvantages led to multiple modifica¬ 
tions until the present method was evolved Polyethylene 
tubing is molded to conform exactly to the course fiom the 
round window niche to the vestibule of the nose Piioi to 
surgery, adequate lengths of p-50 and p-60 polyethylene tub¬ 
ing are selected These aie threaded with No 26 stainless 
steel wires, which serve as mold forms, and the thieaded 
tubes can be molded to the desired shapes They aie then 
immersed in boiling water foi a moment followed by a cold 
water bath The stainless steel wiies can then be lemoved 
and the polyethylene tubes will maintain tlie desiied con¬ 
figurations A tube IS selected, fastened to the end of a 
bougie and passed as one unit This type of insert is advan¬ 
tageous in that the tube is neithei felt nor is it visible It is 
adequate in maintaining the patenev of the tube, it allows 
for free drainage from the middle eai and, because of its 
confoimitv, it is self-ietaming and cannot be extiuded 

The gelatin hyaluionidase antibiotic mixtuie, as desciibed 
bv Kley^ in his eailv experiments, is now used in all cases 
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COURS DE TECHNIQUE AUDIOMETRIQUE 

The Faculty of Medicine, Pans Fiance, wnll hold a Couise 
in Audiometiv, Octobei 12-18, 1959, undei the chaiimanship 
of Pi of M Aubi}' of the Climc of Oto-Rluno-LaijTigologs' 
The tentative piogi*am includes lectuies on the scientific 
fundamentals, the technique of audiometiy, discussions of 
the lesults and pioblems of inteipietation, and round table 
discussions Piofessoi Aubiy will be assisted by MM les 
Piofesseuis Agieges J J DebainandR Maduio, lesDocteais 
P Aboulkei, J Bouche, P Cleic, H Heniot, R Maspetion, J 
Pialoux, J Bouchet, LI Buigeat, L Chevance, P -L Klotz, 
P Robeit, B Vallancien, Mme S Boiel-Maisonny, M le 
Piofesseui A Didier, MM R Chocholle, J-E Fouinier, R 
Lehmann and A Molles The complete piogiam will be ready 
in June, 1959 Foi furthei details tvrite Secietaiiet Service 
Oto-Rhino-Laiyngologique Pavilion Isambert, Hospital Laii- 
boisiete 2 Rue Ambiose-Paie, Pans 10°), Fiance 



680 


HODGES TYMPANOPLASTY 


posteiioily and sutuied to the peiiosteum, this, too, aids in 
maintaining the size of the meatus Retention sutuies aie 
insinuated fiom the undei suiface of the skin ovei the mastoid 
eminence and uppei ceivical regions to the peiiosteum at the 
oiiginal sutuie line This draws the skin into position so as 
to legain the original post-auiical fold 

Innovations have been and aie still being instituted in the 
postopeiative caie Staiting on the seventh postopeiative 
the patient is advised to autoinflate until slight piessuie 
IS felt in the middle eai On the fouiteenth day, the poly¬ 
ethylene tube IS lemoved with impioved middle eai aeiation 
Late removal of the gelatin packing fiom the cavity has le- 
duced the secondaiy infection and is conducive to lapid heal¬ 
ing of the cieated cavity 

A compilation of the postopeiative lesults will be defeiied, 
as the suigical technique is still in the evolutional y state, and 
the elapsed postopeiative time is too biief In geneial, the 
lesults have been excellent, and this type of suigeiy lends 
much to the futuie 
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The postope^at^^ e coiirse ^^as \m 6 ^ent^ul The ear drum now appears 
moi e translucent and nior es n ith use of the Siegle speculum 

(;„sc ^—MB male agre TK,. nhose healing in his right ear had been 
found defectne in a school sunei made tno weehs preiioiisli Mas fust 
seen on Jan 31, l‘'a7 The parents and child had not been anaie of am 
prei loiis hearing loss oi ear trouble He had had the usual childhood 
diseases and respiratorv infections, including hai fei er in the summer 
months Ordinal ili he has not been a mouth breather, his tonsils and 
adenoids had not been remoied 

Examination reiealed a moderate amount of mucoid nasal secietion 
and somenhat pale and swollen tuibinates The anti urns traiisilluminated 
well The tonsils and adenoids were onli model at eli enlarged The left 
ear drum appeared normal The right was dull and immobile The 
Riund test was positiie on the left and negatiie on the light The Meber 



j Case 1—PreoperatUe roentgenogram showing well pneumatired 
mastoids There is clouding of ceils on the right, but their architecture 
i« still intact 


^^tPi^hzed to the right An audiogram showed a condiictiie deficit 
in the right ear of between 35 and 40 db with the lowei tones relatixelv 
iinmfected A diagnosis of light chionic secietoii otitis media was made 
and a toiisillectonn and adenoidectonii together with nuringotomi and 
aspiration adiised These were done on March 25 1057 No^fluid could 
be aspirated from the middle ear Peiiodic hearing checks were adiised 
ana when examined again on July 7 1*157 ( 31 ; months latei), the findings 
now suggested the presence of a pi imar\ cholesteatoma X rm of the 
mastoms reiealed good pneumatization and cell claiiti on both sides 
(see Fig S) 

A stapes-type timpanotomi was adiised and performed August S 1*15S 
itie tindings were quite identical to those desciibed in the pi-enous case 
iim long process of the incus however, was found to be less eroded 
linen some adherent cholesteatoma fragments in the hvpotimpanum 
were grasped the ear drum was inadi ertentli torn A piece of gelfoam 
t Xeo-cortef solution was then placed in the liipotimpanum 

o nom the torn edges of the drum in closer approximation A mvringo 
tapediopexi was attempted utilizing the untorn portion of the dium 



TWO CASES OF PRIMARY LATENT CHOLESTEATOMA 
DIAGNOSED AND TREATED BY TYMPANOTOMY 

Discussion of Pathogenesis and Management 
of Cholesteatoma "i-t 

Herman I Lapf, M D , 

Denver, Colo 


The following two cases of piimary cholesteatoma in chil¬ 
dren having well pneumatized tempoial bones and without 
pievious history or symptoms of otitis media seem woith 
lepoitmg Both weie leferied after loutine school suiveys 
had shown a unilateial heai'ing loss 


CASE REPORTS 


Case 1 —E P , female, age 9, came foi examination on Feb 22, 1958, be 
cause a recent school test had shown a hearing loss m her light eai 
Neither patient nor hei parents had been aware of any pievious eai 
trouble She had had the usual childhood diseases and a tonsillectomy 
and adenoideotomv foui yeais ago She has not been a mouth bieather 


Examination levealed an obviously healthy school girl with noimal eai, 
nose and thioat findings except those of the right ear The light ear 
drum appealed opaque and thickened, and lacked mobility Caieful seaich 
failed to reveal evidence of perfoiation The Rinnd test was negative in 
the right eai and the Weber was referied to that side 

An audiogiam showed a typical conductive hearing loss of about 40 
db in the light eai m most fiequencies, with a coiiesponding speech 
leception thieshold of 40 The hearing in the left ear was noimal 
Politzeiization did not impiove heaiing Roentgenogiams of the mastoids 
revealed well pneumatized tempoial bones with some clouding of the 
cells on the right but with then aichitectuie still intact (see Fig 1) 

A piesumptive diagnosis ot piimaiy cholesteatoma Mas made A stapes 
type tympanotomy Mas peifoimed on Match 28, 1958 The entiie middle 
eai M'as found filled M’lth cholesteatomatous masses extending towaid the 
antium and eustachian tube These were removed by the use of suction 
and f 01 ceps The middle ear showed evidence ot encioachment and 
piessure atrophy, including desti action of the long piocess of the incus 
The intact stapes, M'hich Mas covered with a thin layer of gianulations, 
was mobile No evidence of ear dium peifoiation could be found The 
dium and its meatal cuff were replaced and invaguiated onto the head of 
two ctnrips in an effoit to produce a columella effect An appieciable 
hearS was thus obtained (see Fig 2) 
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The postoperative course uas uneventful The ear drum noiv appears 
more translucent and moves vnth use of the Siegle speculum 

Case 2—MB. male, age 7%, nhose hearing in his right ear had been 
found defective in a school survei made tivo weeks previously, was first 
seen on Jan 31, 1957 The parents and child had not been aware of anv 
previous hearing loss or ear trouble He had had the usual childhood 
diseases and respiratorv infections including hav fever in the summer 
months Ordinarilv he has not been a mouth breather, his tonsils and 
adenoids had not been removed 

Examination rev ealed a moderate amount of mucoid nasal secretion 
and somewhat pale and swollen turbinates The antrums transilluminated 
well The tonsils and adenoids were onlv moderated enlarged The left 
ear drum appeared normal The right was dull and immobile The 
Rinne test was positive on the left and negative on the right The ITeber 



EiS t f •—^Preoperativ e roentgenogram showing well pneumatized 

mastoids There is clouding of cells on the right, hut their architecture 
IS still intact 


was lateralized to the right An andiogram showed a conductive deficit 
in the right ear of between 35 and 40 db, with the lower tones relatively 
unaffected A diagnosis of right chronic secretorv otitis media was made 
and a tonsillectomv and adenoidectomv, together with mvringotomv and 
aspiration advised These were done on March 25, 1957 Xo fluid could 
be aspirated from the middle ear Periodic hearing checks were advised, 
and when examined again on July 7,1957 (3% months later), the fmdings 
now suggested the presence of a primary cholesteatoma- X-rav of the 
mastoids revealed good pneumatization and cell claritv on both sides 
(see Fig 3) 

A stapes tvpe tvmpanotomv was advised and performed August S 1958 
The findings were quite identical to those described in the previous case 
itm long process of the incus however, was found to be less eroded 
i\ hen some adherent cholesteatoma fragments in the hvpotvTnpaniim 
Were grasped, the ear drum was inadv ertentlv torn A piece of gelfoam 
^ vvith Xeo-cortef solution was then placed in the hv-potv-mpanum 

to hold the tom edges of the drum in closer approximation A myringo- 
stapediopexv was attempted utilizing the untorn portion of the drum 
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It IS now healed, shows areas of translucency and is fairly mobile An 
audiogram taken on October 9, 1958, showed model ate hearing impiove 
ment (see Fig 4) 


DISCUSSION 

Before embarking onto discussion, a woid about teimi- 
nology and the confusing classifications of cholesteatoma in 
geneial may help towaid a better oiientation of just what we 
mean by its piimaiy type 
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Fig" 2 Case 1—Pre- and post-operative audiogram sliov\ing appreciable 
healing gam following removal of cholesteatoma and myringo-stapediopexj 


Di Shiiley H Baion lecently emphasized that tiue choles¬ 
teatoma, 01 cholesteatoma veium—usually a neuiosuigical 
pioblem—should not be confused with the piimaiy type 
Texts have divided pseudocholesteatoma, which iiiteiests us 
as otologists, into piimaiy and secondaiy, and then pioceed 
to desciibe the common attic foim with manifest peifoiations 
into Shiapnell’s membiane as the piimaiy type Recently the 
same teim has also been used foi cases without peifoiation, 
such as I have desciibed Pei haps by adding a desciiptive 
woid such as masked silent oi latent, to piimaiy cholestea¬ 
toma piefeiablv the lattei, theie would be less confusion 
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That the enigmas conceming the pathogenesis of cholestea¬ 
toma and the i elated piocesses of tenipoial bone pneumatiza- 
tion still exist, was amply demonstiated by the spiiited dis¬ 
cussion they engendeied at the lecent International Congiess 
of OtolaiiTigologj- at Washington As Ruedi^ so aptly stated 
“An exact knowledge of tlie pathogenesis of cholesteatoma is 
essential foi the successful application of oui new suigical 
techniques ” 

It seems tliat Witmaack’s teaching tliat otitis media of in¬ 
fancy bv inhibiting pneumatization piedisposes to chiomc 



Fur 3 Case 2—^Pi eoperatix e roentgrenogrram 
pneuniatization and cell cla^lt^ of botli inastoids 


sho^ me: almost equal 


infections of the tempoial bone, is still being challenged 
Ruedi piefeis to belle^e that the lelatne lack of cells and 
scleiosis of the mastoid aie not a cause, but a lesult of the 
chiomc suppuiation usually stalling in eailv infancy 

Diamant S'* studies ha've impiessed him witli the heieditaiy 
and pienatal factois in pneumatization 

Tumaikin^ behe\es that fiustiation of pneumatization is 
dependent on a mechanical intiatvmpanic ^acuum cieated by 
continuous tubal closuie, the lesult of chiomc nasophaiyngitis 
and adenoid hvpeiplasia m childhood 

The view that implanted embiyomc cell lests in tlie attic 
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may foim epideimoid cysts has also been proposed The oc¬ 
casional ti ue cholesteatoma occuri mg spoi adically in the diploe 
of the cianial bones does seem to oiiginate in this mannei 
Veiy few, however, now stiongly support this theoiy foi the 
oiigin of the common type of attic cholesteatoma 


Bezold’s hypothesis that chionic tubal obstiuction may lead 
to collapse and luptuie of Shiapnell's membiane, followed by 

AUDIOGRAM 



FIe -1 Cise 2—Pre- and post-operative audiofirram sho^^Inq■ moderate 
healing gain folloiilng iemo\al of cholesteatoma and m>rlngo-stapedlopeM 


supei imposed infection and otoiihea has also leceived vaiying 
acceptance 

Tumai kin’s contention that the cuboidal epithelium of the 
attic could change to squamous type by an infectious meta¬ 
plasia, was atti active in explaining piimaiy cholesteatoma 
He now no longei defends this view because of I'ecent expei i- 
mental evidence to the contiaiy ^ 

Clinical and pathological obseivation over the yeais have 
amply confiimed the belief that squamous epithelium fiom 
the external auditoiy meatus or tympanic membiane can 
migiate into the tympanum thiough maigmal peiforations, 
the lesult of necrotizing otitis media Seldom, however, have 
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otologists actually seen the small maigmal peifoiations oiig- 
inating and developing in Shiapnell’s membiane duiing acute 
otitis media This “missing link” has natuially cast some 
doubt on the validity of the classical immigiation theoiy 
Neveitheless, Ruedi= has histologic sections of embiyos and 
young infants which show moie than noimal accumulation of 
hypeikeiatotic epideimis of the upper dium maigin He 
believes that, as a lesult of lecuiient low giade inflammation 
of the tympanum in childhood, basal cells of the intact pais 
flaccida “can multiplj’’ and glow into the submucous connective 
tissue filling the incompletely pneumatized attic, or into newly 
foimed gianulation tissue, wheie they continue to giow into 
a cholesteatoma” Thus, although having foimed behind an 
intact tympanic membiane, the cholesteatoma usually per- 
foiates it eaily, giving use to a small upper marginal peifora¬ 
tion 

Recent expel iments on guinea pigs tend to confiim this 
view Friedmann® placed pathogenic bactei la into their middle 
ears and was able to produce peifoiations of their eai diums 
followed by tJTncal cholesteatoma foimation Ruedi^ has 
succeeded in producing cholesteatoma in guinea pigs behind 
then intact tympanic membianes (which inteiests us especial¬ 
ly) bj”- use of mild iiiitants (mixtuie of talc and fibiin) In 
man, howevei, histologic pi oof of piimaiy cholesteatoma 
foimation behind a still intact eai drum has appaiently not 
been lepoited Likewise, lelatively few piimaiy cases have 
been found clinically Day,® House," and DeWeese® each have 
lecently lepoited such a case in adults 

Summaiizing, no matter what theoiy of oiigin the non¬ 
partisan obseiver leans towaid, each theory piesupposes that 
inflammation still is the all-impoitant ingiedient needed to 
activate attic cholesteatosis 

For a better undeistanding of the piimaiy type, 3 ust what 
happens, especially in the eaily phase of a developing choles¬ 
teatoma and its matiix can be veiy infoimative 

The matrix, according to Ruedi,* = manifests infiltrative 
qualities early in its effoits to seek out and leplace the hyper¬ 
plastic connective tissue lemnants in the middle ear cleft 
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Simultaneously, osteogenesis is also stimulated When sub¬ 
mucosal tissue has been leplaced these eaily activities cease 
The cholesteatoma then glows and expands by desquamation 
and infection at the expense of the suiiounding bony walls, 
leading to complications all too familial 

Piimaij'^ latent cholesteatoma, it would seem, could lesult 
fiom distillbances of its eaily, typical giowth pattern Pei- 



haps the mgi owing epideimis fiom the intact tympanic mem- 
biane becomes piimaiily attiacted towaids the newly foimed 
gianulations of the ossicles and tympanum This could be 
encouiaged by abnoimal disposition of connective tissue oi 
piesence of stiategically placed limiting bands and spaces m 
the attic Thus Shiapnell’s membiane fails to peiforate 

Since cholesteatoma geneially staits insidiously its possible 
association with the cuiiently lampant masked foims of otitis 
and mastoiditis has been biought to the foie Although m 
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the majoiity of the lattei, the usual foims of non-specific in¬ 
flammation have been found, in some theie have been un- 
coveied groups of cells under the cortex filled with blackish 
material and gianulations full of foieign-body giant cells, 
histiocides and cholesterin clefts The lattei lepiesent dis¬ 
solved cholesteiin ciystals (see Fig 5) Sonae English au- 
thois^'® have looked upon these so-called cholesteiin gianu- 
lomas as piecuisois of attic cholesteatomas They have been 
found in mastoids with and without attic cholesteatoma As a 
lule, when both weie piesent they weie often i emote fiom one 
another 

The once laie but now moie commonly found “blue dium” 
sjmdiome oi hemotympanum has also been included in the 
pictuie of cholesterin gianuloma The mastoid cells contain 
similar vascular granulations and slimy fluid discolored by 
hemosiderin Incidentally, these must be thoi oughly i emoved 
surgically for effective cure 

Whether cholesterin granuloma and attic cholesteatosis have 
a cause and effect relationship apparently has not yet been 
satisfactorily demonstrated The finding of cholesterin clefts 
in granulation tissue, pathologists tell us, is a common foreign 
body reaction and is not confined to the temporal bone Ma- 
tiix in close proximity to the cholesteiin granuloma has not 
been described Similar granulomas have been found in 
pseudocysts developing in old radical and fenestration cavities 
In my experience cholesteatomas have not resulted from these 
gianulomas 

For the piesent it would seem well to keep an open mind 
toward these newer concepts This may imply earliei suigical 
management of latent middle ear and mastoid infection, in¬ 
cluding those occurring in cellular temporal bones Thus, 
Biirell,” of Edinburgh, found that close to 50 per cent of his 
cases of attic cholesteatosis in children occurred in pneuma¬ 
tized mastoids 

Today more “silent” attic granulations and peifoiations 
aie being seen in childien than say 15 or 20 years ago One 
naturally wondeis if this could be tied to the piesent increased 
incidence of fluid ears Thus the removal of a speck of ceiu- 
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men adjacent to Shrapnell’s membiane will often disclose a 
small attic giannlation and peifoiation leading into a choles¬ 
teatoma pocket Often theie had been no histoiy of pievious 
diainage fiom such an ear In some, tieatment foi secretoiy 
otitis by myimgotomy and aspiiation had pioduced no im¬ 
provement One can assume that such cases m essence weie 
“piimary” cholesteatomas foi months oi yeais, until bieak 
thiough levealed then tiue diagnosis In the two cases 
lepoited, the couise was quite similai except that neithei 
dium had peifoiated 

When cholesteatoma develops in scleiotic mastoids it tends 
to be confined to the attic and antium areas by the hemming 
in effect of the dense bone, it also tends to become encap¬ 
sulated by its matrix and gives the appearance of a cyst This 
IS a common finding, and the surgeon who chooses to pieseive 
the matiix of such a cyst would appeal to be on fairly safe 
giound Wheie cholesteatoma develops in a diploic mastoid, 
one can expect to find fingei-like extensions of matiix pene- 
tiating into deep-lying cells These obviously should be me¬ 
ticulously sought for and removed 

What changes a growing cholesteatoma will pioduce in a 
well pneumatized mastoid, may be infeiied from findings of 
previous radical mastoid procedures Thus it could destioy 
the thin cellular partitions and occupy almost the entiie 
mastoid process—a not uncommon finding (how this could 
have happened in a relatively short time m a child’s sclerotic 
mastoid had been difficult to explain) , or the cellular archi¬ 
tecture could be crowded out by osteogenetic activity, thus 
converting it to a diploic type This may be occurring m the 
case with cloudy cell outlines 

I chose to perform tympanotomy as a means of proving that 
cholesteatomas were present and of removing them, if possible 
I suspect that they may recur as matrix may have been left 
behind 

It IS significant that others are now recommending conserva¬ 
tive measures m management of early cholesteatoma Tu- 
maikin" recently reported encouraging results with attic 
polypectomy and removal of epithelium from the boideis of 
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the peifoiation, togethei with cuiettement of its bony margins 
He used local anesthesia and magnification In this way he 
could halt the epideimic invasion which had just begun at the 
suiface 

Ruedi= pioposed pieventive antio-atticotomy with lemoval 
of connective tissue layeis in the epitympanum in cases of 
lecuiient infantile acute otitis media 

In well established types of cholesteatoma, however, most 
will agiee with the latter’s dictum that “the complete lemoval 
of the matrix, of all cell systems and all connective tissue 
contained theiein is necessaiy ” 

SUMMARY 

Two cases of piimary “silent” cholesteatomas in childien 
having well pneumatized tempoial bones have been presented 
The lattei finding helps to divert oui thinking from an hithei- 
to ingiained belief that cholesteatoma necessarily goes hand 
in hand with diploic oi scleiotic mastoids 

Theoiies regarding pneumatization of the tempoial bone 
and pathogenesis of cholesteatoma have been reviewed, espe¬ 
cially as thej’’ relate to the piimaiy type of cholesteatoma 

Disturbances in the early growth pattera of cholesteatoma 
and its matrix which may result in lack of tympanic perfora¬ 
tion have been discussed 

The possible lelations of cholesteatoma to the masked forms 
of otitis and mastoiditis, cholesteim granuloma and hemo- 
tympanum have been consideied 

Exploiatoi-y tympanotomy as a means of diagnosis of pri¬ 
mary latent cholesteatoma has been advanced The definitive 
value of tympanotomy in treatment, however, is as yet iin- 
pioven but is woidh trying m selected cases 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTO-LARYNGOLOGY 

The next joint annual meeting of the South Caiohna Society 
of Ophthalmologists and Oto-laiyngologists, and the North 
Caiohna Eye, Eai, Nose, and Thioat Society, will be held in 
Chaileston, South Caiohna, September 13-16, 1959 Head- 
quaiteis will be the Fiancis Mai ion Hotel Guest speakers 
will include Ophthalmologists Di Caioll R Mullen of Phila¬ 
delphia, Pa , Di G Bonaccolto of New Yoik, and Di Willis 
S Knighton of New Yoik, Oto-laiyngoIogists Di John 
Boidley of Baltimoie, Md , Dr Fiederick R Guilfoid of Hous¬ 
ton, Tex, and Di Paul Hohngei of Chicago, Ill 

Foi fuithei details wiite Rodeiick Macdonald, M D , Secre- 
taiy and Tieasuiei, 330, East Mam St, Rock Hill, S Cai 



OVAL WINDOW AND ROUND WINDOW SURGERY 
IN EXTENSIVE OTOSCLEROSIS 

A Preliminarj’^ Report '•fr 

WILLLA.M F House D D S , ]\I D , 

Los Angeles, Calif 

The conquest of heaimg loss due to otoscleiosis is one of the 
most fascinating and unfinished parts of otology The un- 
sohed pioblems of otoscleiosis call foi continued seaich foi 
medical and suigical methods of alletnating the handicap 
caused by this disease 

It IS the puipose of this papei to piesent a method of open¬ 
ing the oval and lound windows in cases of extensive oto- 
scleiosis 


OVAL ITIKDOW SUKGICAL TECHNIQUES 

Stapes mobilization as pioposed by Rosen^ was a method 
of fiactme thxough the otoscleiotic focus of the oval window 
bv piessuie thiough the head and ciuia of the stapes 

Later footplate techmques developed by a niimbei of sur¬ 
geons have made it possible to mobilize the majoiitj* of otc- 
scleiotically fixed stapes, however theie still lemam those 
patients with extensive otoscleiosis in whom the thickness 
of the footplate is so gieat that it cannot be mobilized ivith 
any of the cuirently used needle, chisel oi gouge techniques 
The next logical step, theiefoie, seemed to be the development 
of a method of removing this thick otoscleiotic bone 

The most practical method developed to date involves the 
use of diamond_stones These aie used in a dental handpiece 
and aie about the size of a No 2 round bur. The cutting 

•Pead at the Meeting: of the estern Section of the American Lar\n- 
^olo^ical Rhinological and Otolosical Societ\ Inc Yosemite Va\lev Calif 
Jan 1 

_ the Department of Otolar\ ng:olog:\ T.nitersit\ of Southern Cali- 

tornia School of Medicine 

-Sponsored b\ the l-»os Angeles Foundation of Otolog^^ 

Editors Note This manuscript receited in The Lar'nsioscope Office and 
acc^^pted for publication March 
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end consists of a number of small diamond chips embedded in 
an almost puie nickel binder Fig 1 shows the application 
to the footplate 

The middle eai is exposed thiough the conventional stapes 
mobilization appioach The sta pedius tendon is seveied and 
the stapes head and cruia lemb^d The thick otoscleiotic 



Fig 1 


boiie filling the oval window is then i emoved with a diamond 
stone The stone must revolve slowly, in oidei to avoid heat 
ft the aiea becomes ovei heated the patient may expeiience a 
sensation of falling, due to utiiculai stimulation 

Gradually the oval window aiea is thinned so that it be¬ 
comes bluish in appeal ance A piece of No 90 polyethylene 
tubing IS then shaped and fitted, aftei the method of Shea= 
fiom the lenticulai piocess of the incus to the footplate, as 

shown in Fig 2 

When the stiut is piopeib fitted and placed, the thinned 
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footplate IS gently shatteied by means of a chisel as shown 
in Fig. 3 

RESULTS OF OVAL WINDOW SURGERY USING DRILL 

To date we have opeiated upon six cases with the dull tech¬ 
nique Tluee have 75 pei cent oi more closure of the air-bone 
gap, two have 25 pei cent closure, indicating a significant 
hearing gain, and one is worse by 12 db, as aveiaged in tlie 
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thiee speech fiequencies On this last case the heaimg was 
impio%ed for two weeks and then deci eased suddenly, ap- 
parenth due to a displacement of the polyethylene stiut 

ROUND WINDOW OTOSCLEROSIS 

The lound window is the second most frequent site of oto- 
scleiosis ^ During stapes mobilization surgery this window 
should always be carefully examined Frequently it is seen 
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to be paitially occluded by otoscleiosis Appaiently, howevei, 
unless the window is completely occluded none of the heaiing 
loss can be attiibuted to this factoi ‘ Nagai and Fiasei^ 
lepoited the histologic findings of six cases of total otoscleiotic 
closuie of both windows All had almost total heaimg loss 
of a peiceptive type 
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Since the diamond stone technique has made it possible to 
lemove otoscleiotic foci, we decided to see whethei it was 
possible to impiove heaiing in fai advanced otoscleiosis by 
opening both the lound and oval windows 


RESULTS OF OVAL AND ROUND WINDOW SURGERY USING DRILL 


To date we have lesults on six such cases foui months oi 
moie following suigeiy The following is a summaiy of tin ee 
lepiesenative cases of lound and oval window otoscleiosis 


r Mr R ace 46, de^ eloped his hearing loss at the age of 18 A 
diagnLfs ofotosclefosis uas established in our office in 10« At that 
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time he had a coTiductue t\pe heaimg loss ^^hlch Mas too far advanced 
foi fenestiation suigem 

In Febiuaiv, 1958, he vas again examined and at that time lesponded 
onh to bone‘conduction at 55 db at the 500 feiquenm in each eai No 
othei bone or air conduction i espouses weie obtained at the limit ot the 
audiometer The patient Mas Meanng a bone conduction aid, hut Mas 
unable to understand an^ speech with the instiument 
X-rais made bj Dr Compel e leiealed extensive otoscleiosis of both 
otic capsules 

In June 1958, thiough an endauial incision, the left middle eai Mas 
exposed The Q\al MindoM Mas almost obhteiated hi otoscleiosis Onlv 
a small dimple in the mucous membiane lemaiiied maihing the location 
of the formei lound rnndoM 

The stapes head and lemaining cniia ueie remoied The oial MindoM 
Mas le opened Mith a diamond stone A \ein giaft taken fiom the hand 
Mas placed mer the Q^al MindoM, and a piece of No 90 poHethilene 
tubing was placed fiom the lenticulai piocess of the incus to the lem 
giaft aftei the method of Shea 

The lOund Mindow Mas then opened Mith the diamond stone It M'as 
found that a band of fibi ous tissue embedded in bone led fi om the dimple 
on the piomonton doun to the foimei round MindoM At the end of 
the pioceduie it Mas possible to see mo\ement of the fibious tissue in 
the lound MindoM area Mhen piessing on the incus 

Following surgeii the bone conduction lemamed the same, but he now 
had ail conduction i espouses at 90 db foi the speech fiequencies Using 
an an conduction aid his speech leception threshold Mas noM 44 db 

Following the above case, thiee additional cases with almost 
total deafness weie done These cases weie also done undei 
geneial anesthesia, but a tians-canal appioach was used This 
appioach was found to give satisfactoiy visibility, and the 
siiigeiy was shoitened 

Two cases obtained a similai impiovement to the above and 
one had no impi ovement 

Case J airs ai, a 54 ieai old Monian fust noted heanng loss at the 
age of 19 Fbg 4 shoMS the pieopeiatne and postopeiatne audiograms 

In Octobei, 1958 undei local anesthesia a tians canal stapes mobiliza 
tion approach Mas used The round and oial MindoMs Meie completelj 
fixed bi otoscleiosis The oval MindoM Mas opened Mith a diamond 
stone aftei lemoial of the stapes A lein giaft and pol^eth^lene strut 
were placed At this point a heanng test Mas taken and no impioiement 
noted The round windoM was then opened Mitli a diamond stone, and 
in this case it was necessari to open for Maid of the lound M'lndoM since 
much of the scala t^mpanl Mas iniolied in the otosclerosis The window 
Mas consideied open Mhen penlimpli escape was noted and Mhen this 
shoMed pulsation Mith pressure on the incus The patient immediatelj 
stated that the spoken loice Mas clearei and her threshold improied 

PostopeiatiieU the patient was nauseated and dizzN for seieial hours 
uutjias able to leaie the hospital the next da^ Hei threshold improved 
by 30 db as slioMn in Fig 4 but the disci imination scoie dropped from 
48 to 32 In addition, the patient could tolerate onU 13 db of increased 
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loudness Duiing the past months this has impioved consideiabh, but 
the patient still piefeis to ^^ea^ hei aid in the opposite eai 

In View of the lesults of the above case, it was decided to 
make a two-step opeiation out of the piocediiie The fust 
stage would be to open the oval window and the second stage 
to open the lound window It was felt that in this way less 
peiilymph would be lost and less operative tiauma would occui 

Case 3 nils H, a ttieai old woman, fust noted heaiiiig loss at the 
age ot 14 veais Pieopeiative audiogiams are shown in Pig 5 

In Noiembei, 195S, the oval window was opened, using a diamond 
stone and a polletlnlene shut No vein giaft was plaeed This pio 
ceduie lesulted in a substantial gain in heaimg 

One month latei, using local anesthesia and a stapes appi oach, the i ound 
window was opened This lesulted in an immediate diop in lieaiing of 
20 db, although the patient had no veitigo The ne\t moining hei heai 
mg was back to the pieopeiative le\el, so it was assumed that the im 
mediate opeiatiie loss was due to loss of penlymph 

One month following suigeii, liowevei, the heanng level was down 
10 db bv an and the bone conduction decieased, as shown in Fig C In 
addition, the patient had deci eased loudness toleiance 


DISCUSSION 

At piesent the exact clinical effect of closuie of the lound 
window IS not known Wevei and Lauience® weie able to 
show ail conduction losses as gieat as 20 db below 1,000 cps, 
fiom closuie of the lound window in expeiimental animals 
They emphasize, howevei, that a displacement of only one- 
thiid of a cubic mm is necessaiy to give noimal heaimg, 
theiefoie, clinically, we must have complete bony closuie to 
have any effect 

Goodhill, et al,' in animal expeiiments, was able to show 
a loss of appioximately only 10 db by bone and an foi the 
speech fiequencies by closuie of the lOund window He is the 
only investigatoi to measuie bone conduction in animals with 
closed lOund windows 

■\Voik to date indicates that lound window suigeiy m fai 
advanced otoscleiosis is a woithwhile pioceduie The last 
two cases, howevei, indicate that m less advanced cases ve 
must proceed with caution 
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SUJUIARY 

1 Regaidless of the degiee of otoscleiotic fixation, the oval 
window can now be opened by means of a diamond dull tech¬ 
nique 

2 The lound window can also be opened siiigicallv. but 
fuithei investigation needs to be done to establish the in¬ 
dications and conti amdications of this pioceduie 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY HOME STUDY COURSES 

The 1959-1960 Home Study Couises in the Basic sciences 
1 elated to ophthalmology and otolaiyngology, which are of- 
feied as a pait of the educational piogiam of the Ameiican 
Academy of Ophthalmology’ and Otolaij’ngologj’, will begin on 
Septembei 1 and continue foi a peiiod of ten months De¬ 
tailed infoimation and application foims can be seemed fiom 
Dr William L Benedict, executiye secietaiy-tieasiuer of the 
Academy, 15 Second Stieet S W, Rochester, Minn Registia- 
tion should be completed before August 15 



RADICAL NECK DISSECTION 
A Chmco-Pathological Study of 200 Cases ‘''f 

George F Reed, M D , 

Werner Mueller, M D , 
and 

James B Snow, Jr , M D , 

(By Invitation), 

Boston, Mass 


In the evolution of otolaiyngology, the ladical neck dissec¬ 
tion IS a faiily lecent development As shoit a time ago as 
1956, one of us (GFR) lepoited 75 cases of ladical neck 
dissection which had been done at the Massachusetts Eye and 
Ear Infiimaiy between the yeais 1948 and 1955 ' Since that 
time theie has been a marked acceleiation in the utilization of 
this proceduie in the tieatment of cancer of the head and 
neck Coincident with the fiequent utilization of this opeia- 
tion, one of us (WM ) in his lole as diiectoi of otolaiyngic 
pathology at the Massachusetts Eye and Eai Infiimaiy, lecog- 
nized the need and impoitance of a caieful dissection and 
study of the surgical specimens fiom these opeiations Be¬ 
ginning in 1952, he initiated a time-consuming and painstak¬ 
ing study of each suigical specimen, in which each specimen 
on ai rival at the laboiatoiy, is caiefully tiaced as to its out¬ 
lines and landmaiks, and a coloi photogiaph is made of each 
specimen Aftei fixation, each specimen is caiefully and 
laboiiously dissected to remove all lecognizable lymph nodes 
Indeed, this laboiatoiy dissection of the specimen fiequentlv 
takes as long oi longei than the opeiation As the laboiatoiy 
dissection pioceeds, each identifiable node is diawn on the 
pieviously tiaced outline to show its exact location and size 
The nodes aie classified anatomically as uppei jugular, mid- 
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jugulai, lowev jugulai, sub-mental submaxillaij^ spinal acces- 
soiy, and supiaclaviculai Figs 1 and 2 demonstiate the 
photograph of the oiiginal specimen and the laboiatoiy di aw¬ 
ing made on aiiival at the laboiatoiy It will be seen that all 
dissected nodes aie located in the diawings, and aftei the 
micioscopic sections of each of these nodes aie piocessed, 
positive nodes aie niaiked accoidingly to delineate tliem fiom 
non-mahgnant nodes These effoits in conjunction mth the 
clinical mateiial available in the patients’ recoids in the en¬ 



suing j'eais have yielded a series of ladical neck dissection 
cases on which we have an unusually extensive amount of 
infoimation, both as to clinical couise and suigical-pathological 
data It IS the pm pose of this papei to piesent these findings 

Of necessity much of the infoimation piesented will be 
of statistical value only with no immediate clinical application, 
neveitheless, we feel that the mateiial is of sufficient impoi- 
tance to be lecorded in some detail for possible futiiie use 

description of SAMPLE AND GENERAL OBSERVATIONS 

Our sample consists of 200 unselected patients who had 
ladical neck dissection betv'een 1948 and 1958 'Twenty-tliiee 
of the patients had bilateial dissections, and, theiefoie, the 
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pathological mateiial consists of 223 neck specimens Seventy 
of the neck dissections weie perfoimed as combined pio- 
cedures and 153 as delayed opeiations "with a time inteival 
between treatment of the piimaiy lesion and the subsequent 
radical neck dissection There were 178 males and 22 females 
in the group Table I demonstiates the age distribution and, 
as expected, shows a predominance in the 50-70 yeai age 
groups 

Table II depicts the distribution of the sample by site of 
the piimaiy lesion It will be noted that the piedommance 
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of cases in this senes originated in the laiyngeal and hypo- 
phaiyngeal legion The classification of laiyngeal and hypo- 
phaiyngeal lesions foi statistical purposes is still a matter of 
much debate, theiefoie, we aie using an oiigmal classification 
based on the aieas involved by the piimaiy lesion This 
classification with the numbei of cases in each aiea is shown 
diagiamatically m Fig 3 The aieas illustiated aie concerned, 
not with the legion of supposed origin of the tumor, but with 
the aieas involved by the tumoi It will be noted that for 
claiity and ease of undeistanding 14 minor aieas of involve¬ 
ment have been condensed into foui main gioups of involve¬ 
ment te, coidal-subglottic, vestibulai, supiavestibulai, and 
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TABLE I 


Male 

Female 


irs 

22 


Age 

30 

31-40 

41-50 

51-60 

61-70 

7180 

8190 


0 

5 

28 

72 

69 

24 

2 


Total 



200 



TABLE II 


Classification of 

Site of Piimari Showing 
in Each Area and Group 

Numbei of Cases 

Area 

>Ju37iber of 
Cases 

Area In% oI\ ed 

Group 

A 

B 

C 

21 

11) 

Cordal 

Subglottic 

Cordal and Subglottic 

j.Cordal Subglottic 


D 6. 

Supracordal Endolarjngeal s 


E 18 

1 Cordal and Supiacordal Bndo 

1 


^ 31 larjngeal 

^■Vestibulai 

P 7l 

i Cordal and Supracordal Endo-| 



' larjngeal and Subglottic > 

} 


G 

X 


Epiglottic 

H 

13) 


Base of Tongue ) 

I 

19 / 


Supracordal Endolarjngeal and/ 


\ 

61 

Epiglottis ' 

jSupi a vestibular 

J 

10 ( 


Cordal and Supracordal Endo-i 

K 



larjngeal and Epiglottic 1 



Epiglottic and Base of Tongue •' 

U 

18 


Hypopharj'ngeal , 



n 


Hjpopharj ngeal and Base of 

1 

N 

42) 

63 

Tongue ' 

Hypopharyngeal and Supra- j 

^Hypopliarvngeal 

1 




cordal Endolarrmgeal J 

1 

Other com 




binations 

8 



Total lar\ ngeal 



and hjpo 




pharj ngeal 

184 



1 


Nasopharj-nx 


3 


Eje 


3 


Nose 


3 


Ear 


2 


Parotid 


1 


Floor of mouth 


3 


Palate 


Total _ 200 
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hypopharyngeal The cotdal-subglottic gioup includes lesions 
involving only the tiue coids, lesions involving only the sub¬ 
glottic aiea, and lesions involving both the true coids and 
subglottic aiea The vestihulai group includes lesions involving 
only the supiacoidal endolaiyngeal aiea, lesions involving the 
tiue coids and the supracoidal endolaiyngeal aiea, lesions 
involving the tiue coids and the supiacoidal endolaiyngeal 
area as well as the subglottic aiea The supicwestibulai gioup 
includes lesions involving the epiglottis only, lesions involving 
the base of the tongue only, lesions involving the supiacoidal 


DISTRIBUTiON BY StTG OF PRIMARY LESION IN LARYNGEAL CASES 


EPIGLOTTIC AND BASE 
OF TONGUE (7 CASES) 

COROAU 

SUPflAGOROAL CNOOlARYNGCAL 
and epiglottic <|0 CASES) 

HYPOPHARYNGEAL 
(IB CASES) 

HYPOPHARYNGEAL AND 
SUPRACOROAL ENOOlaRYNGEAL 
(42 CASES) 

COROAL SUPRACOROAL 
ENOOLARYNGEAL AND 
SUBGLOTTIC (7 CASES) 

COROAL AND SUBGLOTTIC' 
(fi CASES) 



EPIGLOTTIC (12 CASES) 

BASE OF tongue (13 CASES) 

hypopharyngeal and 

BASE OF TONGUE (3CASE5) 


SUPRACOROAL AND 
EPICLOTTlCdSCASES) 
SUPRACOROAL ENOOLARYNGEAL 
(GCASES) 

COROAL AND SUPRACOROAL 
ENOOLARYNGEAL (18 CASES) 
CORDAL(9CASeS) 

SUBGLOTTIC (ICASE) 


Fi*? 3 


endolaiyngeal aiea and the epiglottis, lesions involving the 
tiue colds as well as the supiacoidal endolaiyngeal aiea and 
the epiglottis, and lesions involving both the epiglottis and the 
base of the tongue 

The hypophai'yngeal gioup includes lesions involving only 
the hypophaiynx, lesions involving the hypophaiynx and the 
base of the tongue, and lesions involving the hypophaiynx 
and the supiacoidal endolaiyngeal aiea These gioups and 
the numbei of cases in each gioup aie giaphically shown in 

Fig 4 

Wheievei the site of the piimaiy lesion is consideied in 
oui findings, we will piesent the abbieviated foui legion 
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distribution by site ofpriuary lesion in laryngeal cases 



srre of prwary lesion m tAttrmeAt. cases nEoumme 

BILATeHAL ReCK DISSSCTIOfl 



designations as well as the total laijTigeal and hypopharyngeal 
classification to make oui mateiial as valuable as possible to 
futuie obseivers when peihaps a geneiallj' accepted classifi¬ 
cation foi these lesions is adopted 

Fig 5 shows the site of the pnmaiy lesion in 23 cases of 
bilateial radical neck dissection 
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Sire OF PmMARY lesion in laryngeal cases requiring 

BILATEEAL NECK PISS EC TWN 



SITE OF BAtUABY LE$tON IM LAttYMBEAL CASES WITHCOMTBOLATEBAL 
METASTASIS 


COffOAL* SUFMCORDAL 
CNOOUARYMQCAL AND 
CPIQUOTTIC ( 9 CASES) 


HYPOPHAPYNOEAL 
(Z CASES) 

HYPOPHARYNGEAL AND 
SUPRACOROAL CNDOLARYmEAL 
{« CASES) 

COROAL. 8UPRAC0RPAL 
CNDOUARYNOEAL AND 
SUtOLOTTlC (ICA9E) 

COROAL AND SUBGLOTTIC 
CtCASE) 



EPIGLOTTIC (I CASE) 


SUPRACORDAL ENDCLARYNOCAL 
ANDEPICLOmc (E CASES) 


COROAL (I CASE) 


Fig: 7 


Fig 6 demonstiates that the incidence of bilateial metas¬ 
tasis of coidal-subglotticlesions was 10 pei cent, of vestibular 
lesions, 16 per cent, of supia-vestibulai lesions 15 pei cent, 
and of hypophaiyngeal lesions 5 pei cent Fiom these data 
conclude that bilateiality of metastases does not appeal 
to be influenced by the site of the piimaiy lesion 
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While consideiing bilateial metastasis, we also tabulated 
the number of cases of contralateial metastasis which did not 
fust have an ipsdateial metastasis We found that contia- 
lateral primary metastasis occuned in 17 cases or 9 per cent 
of the laiyngeal and hypophaiyngeal cases Figs 7 and 8 
demonstrate the site of the primary lesion in these cases of 
contralateral metastases It mil be seen that 47 per cent, or 
neaily one-half of these cases involved the hypopharynx, and 


Stre OF PRIMARY LESION IH LAKYNCEAL CASES WITH 
contralateral UETASTAS/S 



that 35 per cent involved the supravestibular area mth in¬ 
volvement of the epiglottis in each case Contralateial metas¬ 
tasis was rare fiom lesions within the lumen of the larynx 

While gathering information on the total sample, we thought 
it would be of interest to piesent our findings regarding 
extra larjmgeal involvement in those patients on whom laryn¬ 
gectomy was performed and on whom we had caieful studies 
of the laryngeal specimen This group consisted of 153 care¬ 
fully dissected larynges The pie-ciicoid oi cricoid-thyroid 
node was identified m 39 cases and found positive in seven, 
or 18 per cent of these cases It appears that m the process 
of laryngectomy it would be well to avoid dissection of this 
area of the larynx, and if the larynx is lemoved from below 
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upward, the operator should be caieful not to allow a tenacu¬ 
lum to penetrate the legion of the ciicoad-thyioid node, else 
the metastatic tumor cells in this node might be disseminated 
into the field We found that the pie-epiglottic space showed 
evidence of tumor extension in 24 cases, or 16 pei cent This 
fact would ceitainly bear out the necessity of removing the 
entile hyoid bone duiing laryngectomy, oi at least that portion 
of the medial section of the hyoid bone foiming the anteiioi 
limits of the pie-epiglottic space Extension to involve the 
ala of the thyroid caitilage was found in 17 cases, oi 11 per 
cent, and the stiap muscles weie found to be positive m eight 
cases, 01 5 per cent These data would ceitainly appeal to 
substantiate the necessity foi “wide field lai yngectomy” with 

TABLE III 


Pathological Diagnosis of Piimai\ 

Lesion 

Squamous Cell Carcinoma, Grade I 

Squamous Cell Carcinoma, Grade 11 

Squamous Cell Carcinoma Giade III 

Squamous Cell Carcinoma, Giade IV 
Undiffeientiated Carcinoma 

Other 

1 60 Lou Giade 
117-) 

19 >149 High Giade 
13j 

14 

Total 

223 


removal of the stiap muscles duiing loutine laiyngectomy 
The thyioid gland showed evidence of involvement in 3 pel 
cent of the cases, but was i emoved in only 27 cases In these 
27 cases, however, the gland Avas involved in 13 pel cent 
which would seem to indicate that duiing the course of lai yn¬ 
gectomy 01 of lai yngectomy and ladical neck dissection, if 
theie is suspicion of the gland’s being involved, it definitely 
should be i emoved en bloc with the larynx and neck specimen 

Table III demonstiates the pathological diagnosis in the 
total gioup of 223 neck dissections Fiom Fig 9 it will be 
seen that theie weie ovei twice as many lelatively high giade 
lesions as theie weie low giade lesions 

Table TV depicts the tieatment of the piimaiy lesion This 
Table is piesented foi desciiptive purposes only We did 
not feel that it was the piovince of this presentation to enter 
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HIGH LOW 

GRADE GRADE 


GRADE OF PRIMARY LESION 
(CARCINOMA PATIENTS) 

Fig •» 


TABLE IV 

- T^Pe of Treatment of Pnma n Lesion 

T\ pe of Treatment ~ ~ 

External Radiation 
Radium 

Hemiglossectom\ ^ 

Lar%ngectoinr 

Lombined Hemiglossectonn and Aeck Dissection 

1:3aTdr°"" N^sTection 

La^^ ngo tissure ~ 

Lar%-ngo fissui e and Larvngectomr 
Lar\-ngectom'v 

Combined Lanngectomi and Xeck Dissection 
Wimgectomi and External Radiation 
Other Surgical Excisions 
Aone “ 
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upward, the operator should be caieful not to allow a tenacu¬ 
lum to penetiate the legion of the mcoid-thyroid node, else 
the metastatic tumoi cells in this node might be disseminated 
into the field We found that the pie-epiglottic space showed 
evidence of tumor extension in 24 cases, or 16 pei cent This 
fact would ceitainly beai out the necessity of lemovmg the 
entire hyoid bone duiing laryngectomy, oi at least that portion 
of the medial section of the hyoid bone foiming the anteiioi 
limits of the pie-epiglottic space Extension to involve the 
ala of the thyroid caitilage was found in 17 cases, oi 11 pei 
cent, and the stiap muscles weie found to be positive in eight 
cases, or 5 per cent These data would ceitainly appeal to 
substantiate the necessity foi "wide field laiyngectomy" with 

TABLE in 

_P athologi cal Diagnosis of Piimaiy Le sion 

60 Lov Giacle 

117 ■) 

19V149 High Giade 
13/ 

11 

Total 223 


Squamous Cell Caieinoma, Giade I 
Squamous Cell Caicinoma, Giade II 
Squamous Cell Caicinoma Giade III 
Squamous Cell Caicinoma, Giade IV 
Undiffeientiated Caicinoma 
Other 


removal of the stiap muscles duimg loutme laryngectomy 
The thyioid gland showed evidence of involvement in 3 pei 
cent of the cases, but was lemoved in only 27 cases In these 
27 cases, howevei, the gland was involved in 13 pei cent 
which tvould seem to indicate that duiing the course of laiyn¬ 
gectomy 01 of laiyngectomy and ladical neck dissection, if 
theie is suspicion of the gland’s being involved, it definitely 
should be lemoved en bloc with the laiynx and neck specimen 

Table III demonstiates the pathological diagnosis in the 
total gioup of 223 neck dissections Fiom Fig 9 it will be 
seen that theie weie ovei twice as many lelativelv high giade 
lesions as theie weie low giade lesions 

Table IV depicts the tieatment of the pumaiy lesion Tins 
Table is piesented foi descuptive pui poses only We did 
not feel that it was the piovince of this piesentation to enter 
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GRADE OF PRIMARY LESION 
(CARCINOMA PATIENTS) 

Fig <1 


TABLE IV 


Txpe of Treatment of Piimari Lesion 


T\ pe of Treatment _ 

External Radiation 
Radium 

Hemlglossectom^ 

Hemiglossectomi ana Lar\ ngectoln^ 

^ombined Hemiglossectomi and Neck Dissertion 

“'.“Sr"' and o„ 

Lamigo fissure 

Lar^ ngo fissure and La^^ngectom^ 

Eari ngectom^ 

Combined Laringectom^ and Neck Dissection 
External Radiation 
Other Surgical Excisions 
None 


Total 


Number 

16 

1 

1 

2 

5 

2 

2 

3 

2 

72 

70 

11 

12 

1 


200 
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into a discussion oi piesentation of findings legaiding the 
lelative mexit of ladiation, surgeiy of the piimaiy alone, oi 
suigeiy of the piimaiy in combination with neck dissection, 
01 surgeiy plus radiation Theiapy would indeed constitute 
a foimidable piesentation by itself which we hope to compile 
in the futuie It is inteiesting to note, howevei, that the 
numbei of laiyngectomies alone and of combined laiyngectomy 
and neck dissection aie essentially equal Duiing the time 
that these opeiations weie peifoimed lelatively few pio- 
phylactic neck dissections weie being peifoimed at the Massa- 

TABLB V 


Time Between Onset of Symptoms and Ti eatment of Pi imai \ Lesion 


Time in Months 

No of Cases 

01 

10 

1-2 

27 

23 

27 

3-4 

21 

45 

22 

0 6 

18 

6 7 

8 

78 

4 

89 

6 

9-10 

0 

10-11 

2 

11-12 

16 

Over a Yeat 

30 

No Information 

9 


chusetts Eye and Ear Infiimaiy, theiefoie, this data in¬ 
dicates the laige number of cases in which palpable neck 
nodes aie piesent at the time the need foi laiyngectomy is 
lecognized 

Table V and Fig 10 depict the time inteivals between the 
onset of the patient’s symptoms and the ti eatment of the 
piimaiy lesion Only 65 pei cent of these patients weie 
tieated within six months of the onset of symptoms, and 23 
pel cent did not leceive theiapy foi the piimaiy lesion until 
11 months oi more after the onset of symptoms The Table 
again demonstiates the disease’s insidious natuie, the pa¬ 
tient’s feai in seeking ti eatment, and peihaps on occasion 
the physician’s lack of aleitness m detecting eaily cancel 

Table VI and Fig 11 aie very inteiesting and clmicallv 
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TIME BETWEEN ONSET OF SYMPTOMS 



Fig Ift 


TABLE XI 


Time Between Treatment of Primarv Lesion and Detection of Metastasis 



’91 

\ 

2~i ilonths 



529’. ) ^ 

23% ( / 

4-6 Months 


.221 

6-8 Months 


101 

S-10 Months 


4 

10-12 Months 


. _ 13) 

1-2 Tears _ 


IS 

14% ) 

2 Years_ 

_ 

_15 

11 %^ 


applicable They demonstrate the time elapsed between treat¬ 
ment of the primary lesion and detection of metastasis in 
those cases in which neck dissection was not done in combina¬ 
tion -^iTth treatment of the primary lesion It will be seen 
that the metastasis in ovei half of the cases was detected 
within SIX months of treatment of the primary, 75 pei cent 
within one year, and almost 90 pei cent within two years 
Onh' 10 per cent metastasized after two years, and 4 per cent 
betireen ti\'o and five years 

Table VII compaies the pieoperative clinical estimate of 
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TIME BETWEEN TREATMENT OF PRIMARY LESION 
AND DETECTION OF METASTASIS 



MONTHS 



rip 11 


the metastasis with the actual size of the laigest metastasis 
found in the laboiatoiy dissection of the specimen In 93 
patients theie was available a definite pieopeiative estimate 
of the metastasis The pieopeiative estimate was coiiect 
in only 28 pei cent of the cases, howevei, the estimate was 
within 1 cm one way oi the othei in 72 pei cent of the cases 
When estimated incoiicctly, the estimated size was smallei 
than the actual size in 35 pei cent of the cases, and laigei 
than the actual size in 65 pei cent of the cases Moie en- 
comaging to the clinician peifoiming a palpation of the neck, 
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however, was the finding legaiding pathologic evidence of 
metastasis in clinically palpated nodes As shown in Fig 12 
we found the pieopeiatively palpated nodes showed metastasis 
in 83 pel cent of the cases, and the clinician was in eiioi m 
only 17 per cent of the cases The leliabihty of palpation 
of the neck as to presence oi absence of metastasic tumoi is 
a veiy important point regaidmg the whole mattei of biopsy- 
ing suspicious or questionable ceivical metastasis in cases 
who have had a known piimary malignancy m the head and 
neck One of us (G F R ) m a pievious publication" expiessed 
vigoious opposition to the piactice of biopsying cervical nodes 
in view of the gieat potential dangei of dissemination of 


TABLE VII 

Comparison of Estimate and Actual Size of Nodes 


Actual Size 

4 clu 

Estimated Size 

3 cm 2 cm 

1 cm 

Total 

4 cm 

8 

8 

10 

4 

30 

3 cm 

5 

2 

9 

5 

21 

2 cm 

3 

5 

6 

7 

21 

1 cm or less 

1 

5 

4 

11 

21 

Total 

17 

20 

29 

27 

93 


cancel cells and uiged the clinician to have the couiage of 
his convictions and to proceed with ladical neck dissection 
lathei than piecede this proceduie by biopsy The above 
findings would indicate that if a node is palpable theie is 
only a 17 per cent chance of its being negative in the pi esence 
of a pievious or concomitant piimaiy lesion, and this lela- 
tively small chance does not justify the potential dissemination 
and spiead of tumoi cells by biopsy If in doubt, and a biopsy 
IS to be consideied, it should be in the foim of a fiozen 
section biopsy with all piepaiation made for a perfoimance 
of a definitive ladical neck dissection 

effect of the degree of malignancy on metastasis 

Aftei making the above geneial obseivations, we tuined 
oui attention to the effect of the pathological diagnosis of the 
piimaiy lesion upon the vaiious factois conceining ceivical 

metastasis 
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DEGREE OF MALIGNANCY 
VS. 



UNDIFF 

GRADE OF PRIMARY LESION 
(CARCINOMA PATIENTS) 

Fig 13 


Coil elation was made between the pathological diagnosis 
ot the piimaiy lesion and the location of the metastasis Tins 
rie a ion was made in 99 cases in which the metastases 
m sohtay or limited to one aiea A study of these find- 
gs mjcated that theie was no appaient relationship be- 
een the pathological diagnosis oi degree of malignancy of 
6 piimarj lesion and the location of the metastasis 


\\ e next studied the effect of the pathological diagnosis of 
primaiT lesion upon the presence of metastasis and the 
aximum size of the metastatic nodes It will be seen fiom 
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Table VIII and Fig 13 that in patients in whom the piimaiy 
lesion was a Giade I carcinoma, there was a 50 per cent chance 
of there being no evidence of metastasis in the ladical neck 
specimen In those with Grade II primary lesion there was a 
33 per cent chance of there being no evidence of metastasis 
In those with a Giade II piimaiy lesion theie was a 33 pei cent 
chance of theie being no evidence of metastasis In those 


TABLE VIII 

Com elation of Degiee of Malignancy with Evidence of Metastasis 


Pathological Ola^^nosis 
of Pi imai y 

Mavimum 

Size of Node 




4 cm 

3 cm 

2 cm No 

or Less of 

Evidence 

Metastasis 

Total 

Giade I 

5 

3 

6 

14 

28 

Giade 11 

4 

4 

13 

10 

30 

Giade III 

24 

32 

30 

15 

101 

Giade IV 

7 

5 

3 

2 

17 

Undiffei entiated 

5 

2 

2 

1 

10 

Othei 

7 

4 

2 

1 

14 

Total 

52 

50 

55 

43 

200 


TABLE IX 

Compaiison of the Degree of Malignancv tviUi the Numbei 
of Positive Nodes 


Grade of Primary 

C 11 clnoma 


Number of Positive Nodes 



Solitars 

2 3 

4 

5 0 7 8 9 

Total 

I and II 

20 

5 1 

0 

4 3 10 1 

36 

III 

58 

13 10 

7 

3 3 10 5 

100 

IV and 

Undiffei entiated 

15 

2 4 

1 

0 10 2 3 

28 

showing a piimaiy lesion of Giade 

III 01 moie, theie 

was 

only an 11-15 

pel cent 

chance 

of 

theie being no evidence 

of metastasis 

Thus, it 

would 

appear that the gieatei 

the 


degiee of malignancy of the piimaiy lesion the moie likely 
it IS that dissectible ceivical nodes will be positively involved 
We could show no appaient lelationship between the degiee 
of malignancy of the piimaiy lesion and the maximum size 
of the laigest metastastic node 

We next studied the effect of the degiee of malignancy of 
the piimaiy lesion upon the total numbei of metastic nodes 
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01 multiplicity of metastases Table IX indicates that the 
degiee of malignancy has no significant effect on multiplicity 
of metastases 

It appeared to us that another important lelationslnp to be 
studied would be that between the degiee of malignancy of 
the piimary lesion and the time between the treatment of the 
primary lesion and detection of metastasis Such a relation¬ 
ship might help us m determining the amount of diligence and 
frequency required in the postoperative observation following 
treatment of a primary lesion Much to our surprise, as 


TABl-E X 


Effect of Degrees of Malignancy on Time of Subsequent Metastasis 
in Delaved Cases 


Tune Between 
Treatment of 
Primary and 
Detection of 
Metastasis 


Pathological Diagnosis of Primary 



Grade 

I 

Grade 

II 

Grade 

III 

Grade 

IV 

IJndiffer- 
entiated Other 

Total 

<12 Months 

4 

1 

13 

4 

3 

4 

29 

2 4 Months_ 

. 4 

1 

8 

2 


1 

16 

4 6 Months 


5 

15 

2 



22 

6 8 Months 


4 

5 


1 


10 

8-10 Months 


1 

2 


1 

1 

5 

10-12 Months . 

_ 2 

2 

e 

2 


1 

13 

1-2 Tears 

2 

1 

10 

2 

2 

1 

18 

>2 Years 


5 

7 

2 


1 

15 

Total _ 

12 

20 

66 

14 

7 

9 

128 


shown in Table X, there appeared to be no relation between 
the pathological diagnosis of the primary lesion and the time 
between the treatment of the piimary and detection of the 
metastasis These findings, of course, do not prove by any 
means that there is no i elation between these two factors, 
because so many other factois were concerned in these pa¬ 
tients such as the follow-up mteival, the obesity of the patient, 
etc , nevertheless, we could not demonstiate a definite rela¬ 
tionship between these two factors. 


EPPECT OP SITE OP THE PKIMASY LESION 

In order to determine the possible effects and influences 
of the site of the primary lesion, various correlations were 
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Number and Location of Nod es by Site of Primary Lesion 

-- T.neation and Number of Metastatic Nodes 


722 


REED, ET AL 


RADICAL NECK DISSECTION 


ostjo 
aad s8poK 

t-4 

ii 

11 

M 

^ N 

11 

05 

05 

11 


sasBO lu^oi 

29 

21 

15 

16 

O’ 1^ 

138 

63 


sgpoK 


iH 1 

1 


iCOU-GUSHTlIVt 

asuapiAH 


00 

CO 

1-^ 

^ 1- 
f—1 


iCJossaoov 


CD 

05 



X-B^uQUiqns 






Jtixno 

-TA'oio'eadns 

CO 



1—1 



r- ( 

tH 

tH 

CO 

05 

O CO 


J8A\OT 

CO 

05 

05 

05 

CO 

05 


j-BinSnf 

aippiIVt 

CD 

tH 

05 

05 

34 

3 


j-BinSnp 

jaddn. 

CD 

00 

CO 

o> 

ID 

67 

9 


sapoN lojol 

Oi 

D? 

tH 

O 

O) 

CO 

tH 

j-138 

413 

cd"CTc5 

00^i*o5 

1-1 ID rH 

rj* CO C5 Oi rH 
CO tH ID rH 05 

® “>£52 

a> 7-1 

iCou-cuSu^IM 

80U9p|A[a OH 


1-1 CO 

05 t- CO iH 

o t- 

T-1 

00 

AaoESOoov 


CO CO 

05 

iH 

o 

X'G:jU9iuqns 



r-1 


1-H 

jtrino 

-XA'ciO'CJcins 

C<1 r-« 



05 

tH 

XJ-niuvmuqns 


CO 00 

a> 05 CO o 

ID tH 

1—1 

aTJxnSnr 

JDAVOT 

r-< 

C5 CD 
iH 

t- CO CO ID iH 
rH 

^ rH 00 CO 
iH 

o 

00 

jTjinSnr 

BIPPII'I 

fl ID 

CO c- 

CO CO iH CO 05 

CJ iH CO 

C5 

a> 

t- 

j-cinSnr 

jaddn 

W ^ 

— 

OO -t* CD 
05 

ID CO OO O 
rH e5 

CD 

iH -t* 

189 

Site of Primary 

Cordal Subglottic Are: 
Gioup A 

Group B 

Group C 

Vestibular Area 
Group D 

Group B 

Group F 

Supravostibular Area 
Group G 

Gioup H 

Group I 

Group J 

Group K 

H\pophar\ngeal Arex 
Group L 

Group M 

Group N 

Other 

Total 
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made Comparison of the site of the piimary lesion with the 
presence of metastasis in Table XI showed that the site of the 
piimaiy lesion appeared to have no effect on whether palpable 
nodes contained malignant cells 

We also studied the relationship between the primary site 
and the maximum size of positive nodes and could demonstrate 
no relationship between these two factors These findings 
are shown in Table XII 


NUUBER AND LOCATION OF POSITIVE MODES BY SITE OF PRIUARY LESION 


COROW. - SUBGLOTTIC (0 
VESTIBULAR 00 
SUPRAVESTIBULAR {ZD 
HYPQPKARYNGEALISI 
OTHER (1) 


COROAL- SUBGLOTTIC (0) 
VESTIBULAR (Q) 
SUPRAVESTIBULAR (I) 
KYP0PHARYN6EAL (01 
OTHER (0) 

CORDAL- subglottic (31 
VESTIBULAR(22) 
SUPRAVESTIBULAR (321 
HYPOPMARYNGEAL UO) 
OTHER (31 



CORDAL ~ SUBGtOTTiCdBl 
VCSTIBULARtSSl 
SUPRAVESTIBULAR (S91 
KYPOPHARYNCCALCBri 
OTHER (9l 


CORDAL—SUBGLOTTICiSl 
VESTIBULAR (14) 
SUPRAVESTIBULAR(22) 
HYP0PHARTN6EAL(94) 
OTHER W 


CORDAL - SUBGLOTTiCtOl 
VESTIBULAR U1 
SUPRAVESTIBULAR (21 
HYPOPHARTNGEALdl 
OTHER (01 


CORDAL— SUBGLOTTIC (31 
VESTIBULAR (01 
SUPnAVESTlBULAR(01 
HYPOPHARTNCEALdll 
OTHERIO) 


Fig 14 


Comparison of the effect of the primary srte upon the 
number and location of nodes is presented in Table XIII and 
Fig 14 Table XIII is rather complex it demonstrates the 
location of positive nodes and gives the sites of the piimary 
lesion m detail so that the reader may make his own compila¬ 
tions and conclusions In general, coidal-subglottic lesions 
appeared to have fewer nodes per case than did those of other 
sites, and vestibulai lesions had the most nodes per case, rank¬ 
ing ahead of supiavestibular and hypopharyngeal lesions in 
that ordei Although the distribution of nodes to the upper 
jugulai and middle jugular chains was fairly uniform through¬ 
out the various piimary sites, there appeared to be a higher 
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incidence of involvement of the middle jugulai nodes in hypo- 
phaiyngeal lesions Extension to involve the lower jugulai 
nodes was faiily evenly distiibuted with somewhat less tend¬ 
ency of the cordal-subglottic lesions to metastasize to this aiea 
It IS interesting to note that the supiavestibulai lesions ac¬ 
counted foi a much higher percentage of the cases showing 
submaxillaiy involvement than the othei groups, while the 
hypopharyngeal lesions were responsible foi most of the 
metastases to the supraclaviculai nodes Vestibulai lesions 
accounted for two-thirds of the nodes involving the legion 
of the spinal accessoiy neive In only one case was metastasis 
found in the submental i*egion 

Occasionally the question is raised of the feasibility of doing 
somewhat less than what is now considered a total radical neck 
dissection, and Table XIII would indicate that theie is suf¬ 
ficient involvement of the various areas encompassed by the 
presently accepted neck dissection in these 200 cases to make 
a total dissection mandatory whenever neck dissection is 
considered at all 

Table XTV reveals that there is no correlation between the 
site and giade of the piimary lesion, theiefoie, it appears 
that the site of the primary influences the number of positive 
nodes pei case independently of giading 

INFLUENCE OF THE SIZE AND LOCATION OF PRIMARY NODE 
ON SUBSEQUENT NODES 

We next turned our attention to a study of the influence of 
the piimaiy metastatic node on subsequent oi satellite nodes 
In this regard we considered the largest node m the specimen 
to be the primary node, and in almost all cases we found that 
there was one node or group of nodes which constituted the 
mam metastatic mass with scatter ed smaller or satellite nodes 
We noted with interest that, of 99 cases where the metastasis 
clinically appeared as a sohtaiy mass in 31 cases oi 31 pei 
cent, it was found on dissection to be a gioup of nodes in one 
place rather than a single node A study of the influence of 
the size of the piimary node on the total numbei of positive 
nodes is piesented in Table XV It will be seen that nodes 
4 cm or larger weie found in 76 neck specimens, and in 47 
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per cent of these there was a solitary metastasis, wheieas in 
53 per cent theie were multiple metastases Three cm nodes 
weie found in 40 necks, and m 52 5 per cent of these there 
was a solitaiy metastasis, and in 47 5 per cent theie weie 
multiple metastases Nodes measuring 2 cm or less weie 
found in 59 specimens, and in 71 pei cent of these theie was 
a solitary metastasis, and m only 29 per cent were theie 
multiple metastases We feel fiom these findings and Table 


TABLE XV 

Influence of Size of Primary Node on Total Number of Positive Nodes 


Size of 
Primary 
Node 




Number of Nodes 




Solitary 

Metastasis 

2 

3 

4 

5 

6 

7 

8 

9 or 
over 

Total 

4 cm 

36 

4 

7 

6 

7 

7 

1 

2 

6 

76 

3 cm 

31 

6 

4 

3 

2 

1 



3 

40 

2 cm or less 42 

9 

2 

1 

2 

2 



1 

59 

Total 

99 

19 

13 

10 

11 

10 

1 

2 

10 

176 


TABLE XVI 


Correlation of Size of Primary Node and Number of Metastatic 
Areas Involved 


Size of P^imar^ Node 

Number of Areas Involved in Metastasis 
12 3 4 

Total 

4 cm 

36 

23 

12 

5 

76 

3 cm 

21 

11 

7 

1 

40 

2 cm or smaller 

42 

13 

4 


59 

Total 

99 

47 

23 

6 

175 


XV that the numbei of positive nodes and the tendency to 
multiple metastases inci eases in piopoition to the size of the 
piimaiy metastatic node 

We next studied the influence of the size of the piimaiy 
node on the total numbei of aieas involved in metastasis and 
these findings aie piesented in Table XVI These findings 
indicate that the number of aieas involved is in piopoition 
to the size of the piimaiy node This lelationship is in accoid 
with the pievious finding of a coirelation between multiple 
metastases and size of the piimary node 

We then made a tabulation of the influence of the site of 
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tile primaiy node upon the location of subseQuent nodes This 
material is piesented m Fig 15 It is inteiesting to note that, 
if the piimaiy node is in the uppei jugular legion, the second¬ 
ary node will be in the middle jugulai legion 53 pei cent of 
the time and in the lower jugulai area 33 per cent of the time 
This finding conforms with the usual thinking legaiding 
spread of subsequent metastasis We found, howevei, that 


LOCATION OF 2°NODE AS RELATED TO I” NODE LOCATION 



if tlie piimaiy node is in the middle jugulai aiea, the second- 
aiy node will occui in the uppei jugulai legion 64 pei cent 
of the time and in the lowei jugulai region only 22 pei cent 
of the time 


SURVIVAL DATA 

Unfoitunately, in this study we found that we did not have 
sufficient patients of potential foui and five year sui vival 
to be of significance Although we had numeious potential 
two yeai survivois, we did not feel that two yeais was a suf¬ 
ficiently long follow-up period and decided to base oui suiwival 
statistics on 84 patients whose neck dissection had been pei- 
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foimed thiee oi moie yeais piioi to this study, and thus, weie 
potential three yeai suivivois 

Table XVII demonstiates the oveiall sui vival figures There 
are 21 cases (or 25 per cent) living with no evidence of re¬ 
cur rence three years or more after then radical neck dissec¬ 
tion, however, 13 of these 21 had shown no evidence of ma¬ 
lignancy on dissection of then neck specimens Only eight, 
or 17 per cent of those patients whose neck specimens showed 
positive nodes have survived three years Of the 23 patients 
on whom bilateral neck dissections were performed, there 
were ten potential three year survivors Four of these pa¬ 
tients were Irving without evidence of lecurieirce three years 

TABLE XVII 
Oveiall Sui vival Data 


Luing—No Evidence of Recun ence 21 25% 

Living ivith Recuueiice _ 5 6% 

Dead of Disease 40 55% 

Dead of OUiei Causes 6 7% 

Lost to FoUom up 6 7% 


Total 84 


after operation, five were dead of disease, and one had died 
of other causes Five were living with no evidence of lecui- 
leirce more than a yeai after surgery, and three more than 
two years after surgery Three patients had died of dis¬ 
ease less than a year following operation, and one died of 
disease less than two years following surgery One patient 
of these 23 was lost to follow-up Theie were foui patients 
with bilateral neck dissections on whom theie was no evidence 
of nretastases on one side upon pathologic examination Two 
of these patients aie living without lecuiience foui yeais 
after suigeiy, and one two years after surgery One was 
living Avith lecuiience thiee years aftei surgery 

Following a fairly systematic plan of comparing survival 
figures against the data available fiom this study, we com¬ 
pared the thiee yeai follow-up data accoiding to the site of 
the piimaiy lesion The lesults of these compilations aie 
piesented m Table XVIII and Fig 16 which piesent a numbei 
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of Intel esting findings, the most important of which is that 
the peicentage of patients living without lecuxrence is much 
higher in the coidal-subglottic and vestibular groups than in 
supravestibular and hypopharyngeal groups In evaluating 
the patients who had died of disease within three years, it is 
seen that the supravestibular lesions account for the greatest 
peicentage of these patients, and would, therefore, appear 
to cany the worst prognosis 


SURVIVAL ACCORDING TO 



SITES OE PRIMARY LESION 
ris- jc 


We were pleasantly surprised to find that five of 22 patients 
in the hypophai-yngeal group were living with no evidence of 
recurrence three years following suigeiy, and that four of 
these five constituted large lesions of the pyriform sinus with 
extension into the endolaiynx It is fairly well accepted that 
lesions which are limited to the endolarynx have a much better 
piognosis than supravestibular and hypophaiyngeal lesions 
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It IS veiy encouiaging, howevei, to find hypopharyngeal 
lesions showing a 25 pei cent thiee j^eai suivival rate with 
the use of neck dissection 

A study of the effect of location of the piimaiy node upon 
suivival revealed that the location of the piimaiy node does 
not appeal to affect survival 

Table XIX demonstrates the effect of the actual size of the 
piimaiy node upon survival A study of this Table reveals 
that tlieie appeals to be no coiielation between the actual size 
of the piimaiy node and suivival Tins finding was especially 
siiipiising and lathei dismaying, since one of us (GFR) 


TABLE XIX 

Surv^^al According to Actual Size of Primary Node 


Site ot Primarj 
Node 

Living Xo 
E\ idence ot 
Recurrence 

Li\ mg 
mth 

Recurrence 

Dead 

of 

Disease 

Dead o£ 
Other 
Causes 

(Lost to 
Folloiv- 

131> 

Total 

4 cm _ _ 

^ 5 

4 

14 

1 

2 

25 

3 cm _ _ 

3 


10 

1 


14 

2 cm or less 

3 


16 

1 

4 

24 

No Evidence of 







Metastasis 

-10 

1 

6 

4 


21 

Total ^ 

21 

5 

46 

6 

6 

84 


had pieviously shown a definite lelationship between the size 
of the piimaiy node and suivival in a study based on 75 pa¬ 
tients using estimated size of nodes and two year survival' 
In an attempt to reconcile the variation between tbe findings 
m Table XIX and oui previous findings, we compared the 
actual size of the node and the estimated size to the two yeai, 
thiee year, four year and five yeai survival findings in Table 
XX (We hasten to point out that numbers in Table XX 
differ from those in Table XIX because Table XX is computed 
m years while the concise thiee year survival rates in all other 
tables were computed in months) 

Although a study of Table XX appears to indicate a slight 
tendency toward a bettei prognosis when the estimated size 
of the node is less than 2 cm, it is certainly not the striking 
difference we found in our previous study We still feel that 
such a relationship does exist, since we demonstrate elsewhere 
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SURVIVAL ACCORDING TO 
MULTIPLICITY OF NODES 



ONE NODE GROUP OF SITES 

NODES 

T'le 17 


m tKis papei a diiect relationship of node size on the tendency 
to multiplicity of metastases, total number of nodes and to 
the numbei of aieas of cervical involvement, each of which in 
turn appeal to affect survival, therefore, we have indirect 
evidence that survival decreases wnth node size although ive 
cannot demonstiate it directly as ive did in our previous studj^ 
Clinically, it ivould certainly appear that the prognosis is 
much more grave m large metastatic nodes than in smaller 
ones, and to help resolve this problem w^e are piesentlj’^ en¬ 
gaged in leappiaisal of the original 75 patients 
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We next studied the survival of these patients with lefei- 
ence to whethei the metastasis was a solitaiy node, a gioup 
of nodes in one place, oi nodes in moie than one aiea This 
tabulation shown in Table XXI and Fig 17 leveals some veiy 
Intel esting findings The piedominance of patients living 
with no evidence of lecuiience foi three yeais is in the cases 
in which the metastasis was limited to one node The siii- 
vival rate of cases with only one node (28 pei cent) is moie 
than twice that of cases with more than one node in a single 
location (7 per cent) This finding is confiimed by the fact 
that multiple metastases constitute more than twice as many 
cases dead of disease as does solitaiy involvement This 
tendency to a pool pi ognosis whei e thei e ai e multiple metas- 

TABLE xxr 


Suivival According to Multiplicity of Nodes 



Living, No 
E\ Idence of 
Recurrence 

Living 

with 

Recurrence 

Dead 

of 

Disease 

Dead of 
Other 
Causes 

Lost to 
Follow - 

up 

Total 

Solitary— 






25 

One Node 
Solitar>— 

7 

1 

13 

1 

3 

Group of Nodes 

1 

0 

12 

1 

1 

16 

Multiple Metastases 3 

No Evidence of 

3 

15 

0 

2 

23 

Malignancy 

10 

1 

6 

4 

0 

21 


tases IS in agieement with the findings of Taylor and Nathan- 
son ® It IS also in agieement with a "pet theoiy” of ouis that 
metastatic cancel is contained within the fust oi primaiy 
metastatic node foi a faiily long peiiod of time and is moie 
definitely cuiable until the node leaches a ceitain size At 
this time the cancel breaks thiough the capsule of its node 
to form a suddenly laigei metastatic mass oi to pioduce ad¬ 
jacent satellite nodes Once these changes occur the piognosis 
diops precipitously These phenomena might also account for 
the sudden appearance of lathei laige nodes which we have 
all seen clinically 

We next wondered, in view of piesent day difficulties in 
obtaining hospital beds and operating time, what effect the 
time between detection of metastasis and definitive surgery 
would have upon survival of these patients Table XXII m- 
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TABLE XXII 


Survnal Based on Time Bet^^een Detection of Metastasis and Surgerv 


Time Between 
Detection of Metastasis 
and Surger\ 

L .1 ing No 
E\ idence of 
Recurrence 

Dead 

of 

Disease 

Other 

Total 

1 Week _ 

12 (25%) 

23 (4S%) 

13 

48 

2 Weeks - 

5 (30%) 

8 (61%) 


13 

3 Weeks 


3 (70%) 

1 

4 

4 Weeks 

_ 2 (22%) 

5 (55%) 

2 

9 

Other 

- 


10 

10 

Total 

19 

39 


84 


SURVIVAL BY DEGREE OF MALIGNANCY OF PRIMARY LESION 



FIS' 18 


dicates that it makes no apparent difference in the three year 
survival rate whether the operation is perfoimed one week or 
as long as four weeks after detection of metastasis 

Although the grade of the primaiy lesion had shown no 
appreciable effect on metastasis, we wondeied whethei* it 
tvould affect survival The results of this correlation are 
shown in Table XXIII and Fig 18 Although there appears 
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to be a higher peicentage of patients living without lecuiience 
in low grade lesions, this relationship is not confiimed in 
the group dead of disease 

DISCUSSION 

In the couise of this investigation we have come up with a 
number of positive and negative findings with emphasis on 
the latter These findings have raised almost as many ques¬ 
tions as they have answered We will discuss the more im¬ 
portant of our findings and present our conclusions and 
opinions regarding the answers they have yielded and the 
questions they have raised 

TABLE XXIII 


Effect of the Degree of Malignancy of the Primary Lesion on Survival 



Living', No 
Evidence of 
Recurrence 

Living 

with 

Recurrence 

Dead 

of 

Disease 

Dead of 
other 
Causes 

Lost to 
Follow¬ 
up 

Total 

Grade I 

7 

1 

9 

t) 

3 

20 

Grade II 

5 

0 

15 

2 

1 

23 

Grade III 

Grade IV and 

7 

1 

15 

2 

1 

26 

Undifferentiated 

2 

3 

5 

2 

1 

13 

Other . 

0 

0 

2 

0 

0 

2 

Total 

21 

5 

46 

6 

6 

84 


Regarding contralateral metastasis, we found that nearly 
half of the cases involved the hypophaiynx, and a thud of 
the cases were of supiavestibulai oiigin, involving the epi¬ 
glottis Contralateral metastasrs was rare from lesrons with- 
rn the lumen of the larynx Although based on a relatively 
small number of cases, these findings might be of value clin¬ 
ically to those who favor prophylactic neck dissection on the 
contralateral side It would appear from our figures that 
piophylactic contralateral dissection might be indicated m 
cases of hypopharyngeal or supravestibular primaries, but 
would be less justified m lesions arising in the lumen of the 
endolarynx 

The ciicothyroid Ijunplr node was positive in 18 per cent of 
tire 39 cases m which it was identified, and accordingly it 
would appear wise to avoid instrumentation in the region of 
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this node at the time of laiyngectomy The ala of the thyioid 
caitilage was invaded m 17 cases, or 11 per cent Since tumor 
involved the pieepiglottic space in 16 per cent and the stiap 
muscles in 5 per cent of oui laiyngectomy specimens, it would 
seem mandatoiy that a laiyngectomy should be of the "wide 
field” type, including resection of the gieatei poition of the 
hyoid bone and the stiap muscles to insuie lemoval of the 
tumoi in these sites 

Oui findings regaiding the thyoid gland aie of insufficient 
numbei to diaw conclusions In this senes the thyroid gland 
was lemoved only when theie was suspicion at time of opera¬ 
tion that it ivas involved The specimens showed positive in¬ 
volvement in 13 pel cent of those cases in which it was 
removed Oguia found involvement of the thyroid gland in 
10 pel cent of his cases ^ Although we have insufficient data 
on which to draw conclusions, oui opinion is that in the course 
of combined laryngectomy and radical neck dissection it is 
probably better cancer suigeiy to excise the thyroid lobe 
Conversely, in the performance of a total lai^yngectomy in the 
absence of suspicion of thyroid gland involvement it should 
not be excised One lobe can then be removed at the time of 
subsequent radical neck dissection without difficulties of 
hypoparathju’oidism should metastasis occur 

In our laiyngectomized patients there was essentially an 
equal numbei of combined laryngectomy-neck dissections and 
laiyngectomies alone Since very few prophylactic neck dis¬ 
sections were done during the period of this study, it would 
appear that there is a high incidence of metastasis at the 
time piimaiy laryngeal lesions are discovered Only 65 per 
cent of the patients in this senes were treated for their pri¬ 
mary lesion within six months of the onset of symptoms, and 
23 per cent received therapy eleven months or more after the 
onset of sjTnptoms 

Over one-half of these patients demonstrated cervical me¬ 
tastasis within SIX months of the treatment of their primary, 
75 per cent within a year, and almost 90 per cent within two 
years In only 10 per cent did metastasis occur after two 
years We feel that these are very comfoi'ting statistics to 
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quote patients who have passed theiv one and two yeai post- 
opeiative peiiods 

Anothei inteiesting finding was the iinieliability of the pie- 
opeiative estimate of node size We found that the pieopeia- 
tive estimate was collect in only 28 pei cent of oui cases in 
which this infoimation was available It is somewhat com- 
f 01 ting to the suigeon to know, howevei, that, when wiong, 
the estimate was within 1 cm, one way oi the othei, m 72 
per cent ot the cases It is also comfciting to know that when 
estimated incoiiectly, the estimated size was smallei than 
actual size in only a thud of the cases and laigei than actual 
size in two-thuds of the cases In essence, when estimating 
node size, the suigeon usually estimates the node laigei than 
it actually is, but he is usually within 1 cm of its actual size 

As Tayloi and Nathanson® have pointed out, “Enlaigement 
01 palpability of nodes is the most dependable guide to the 
piesence of metastasis, and the othei chai actenstics of nodes 
aie secondaiy to it” We weie pleased to be able to confum 
this point by oui finding that palpable ceivical nodes m 
patients with knorni head and neck piimaiy cancel, show 
evidence of metastasis 83 pei cent of the time In othei woids, 
the clinician will be m eiioi only 17 pel cent of the time 
This finding is also quite consistent with the oveiall eiioi 
of 16 4 pel cent in Kuhn’s study = As stated eailiei, this 
finding stiengthens oui pievious feeling that biopsy of ceivical 
nodes in patients with known head and neck piimaiy cancel 
is to be condemned If theie aie seiious doubts legaidmg 
the palpable node, a fiozen section biopsy should be done ivith 
piepaiation foi a definitive ladical neck dissection, howevei, 
it IS piefeiable to have the couiage of one’s convictions and 
pioceed with neck dissection, and om findings indicate that it 
will be piopei theiapy 83 pei cent of the time 

Effect of Degi ee of Malignancy 

In this gioup of 200 patients theie weie twice as many 
lesions of idatively high giade malignancy as of low giade, 
moieovei, it appeals that the gieatei the degiee of malignancy 
of the piimaiy lesion, the moie likely it is that dissectible 
nodes will be positive. Theie was no apparent relationship 
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between the degiee of malignancv of the piimaij* lesion and 
the maxinmni size of the laigest metastatic node, and no ap- 
paient lelationship between the degiee of malignancy of the 
piimaiv and the tendency to multiple metastases 

The pathological diagnosis of the piimaiv lesion had no 
appal ent effect upon the location of the metastasis Since 
theie was a high incidence of high giade malignancy of the 
piimaiy in this senes of patients on whom neck dissection was 
peifoimed, and since the gieatei the degiee of malignancy 
the moie likely tliat dissected nodes would be positive, we 
feel that a patient with a high giade piimaiy lesion should 
be watched nioie caiefully foi ceivical metastasis than one 
with a low giade lesion 

Site of Pnmaiy Lesion 

Vaiiations in the site of the pnmaiy lesion had no appaient 
effect on wliethei palpable nodes contained malignant cells 
Theie was also no appaient effect upon the maximum size of 
the metastatic nodes Regaiding niinibei of nodes, liowevei 
coidal-subglottic lesions had the least niimbei of nodes pei 
case, vestibulai lesions accounted foi tlie gi eatest numbei of 
nodes pel case, and supiavestibulai and hjpophaimgeal 
lesions following in that ordei 

Laij-ngeal and hvpophai mgeal lesions metastasized pie- 
dominantly to the uppei lugulai and middle jugulai nodes in 
this senes as in otheis® Theie appealed to be a higliei in¬ 
cidence of involvement of the middle ]ugiilai nodes in hvpo- 
phaiyngeal lesions Extension to the lowei jugulai nodes 
was faiilv evenly distnbuted vvith somevvdiat less tendency 
of the coidal-subglottic lesion to metastasize to this aiea As 
might be expected fioni then locations, supiavestibulai lesions 
accounted foi the gi eatest piopoition of metastasis to the 
submaxillaiy legion, and hypophaiyngeal lesions vveie le- 
sponsible foi most of the metastases to siipraclaviciilai nodes 
Vestibulai lesions accounted for tvvo-thiids of the nodes in- 
v'olving the legion of the spinal accessoiv neive, and in all 223 
neck specimens only one positive node was found in the sub- 
mental legion 
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Site and Location of Pi iinai y Node 

In studying the metastatic nodes it is of interest to note 
the location of the secondaiy node in i elation to the position 
of the fust node If the piimaiy node appealed in the uppei 
3Ugular legion, the subsequent nodes weie in the middle and 
lowei 3 iigular aieas as expected If the piimaiy node was 
in the middle 3 ugulai chain, howevei, the secondaiy node was 
moie apt to be in the uppei jugulai lathei tlian tJie lowei 
jugulai legion 

In 99 cases in which the metastasis appealed clinically as 
a solitaiy mass, it ivas found by dissection of the specimen 
to be a gioup of nodes in one place lathei than a single node 
111 31 cases 

We also found that theie was a stiong tendency foi the 
numbei of positive nodes to inciease as the size of the piimaiy 
node incieased As the size of the piimaiy node incieased 
the numbei of aieas involved in the metastasis also appealed 
to incieas as did the tendency to multiple metastases 

Sui vival 

Oui findings, based on 84 potential thiee yeai suivivois, 
yielded some lathei suipiising findings The oveiall sui vival 
figuies indicated that 25 pei cent weie living, with no evi¬ 
dence of lecuiience tiiiee oi moie yeais aftei radical neck 
dissection This finding fauly well appioximates the cuie 
late lepoited by otheis'’’’® howevei, when this gioup of 
SUIVIVOIS IS studied moie closely, one is dismayed to find 
that 13 of the 21 suivivois showed no evidence of malignancy 
on micioscopic examination of the neck specimen Theic 
weie only eight, oi 17 pel cent, tluee yeai suivivois in pa¬ 
tients in whom the neck specimen showed positive nodes This 
salvage late is woefully small when one consideis the moi- 
bidity connected with this opeiation 

In lespect to piognosis, the site of the piimary lesion ap¬ 
peals to have significance The peicentage of patients living 
with no evidence of lecuiience was much highei m those 
with piimaiy lesions involving the coidal-subglottic and vesti- 
biilai legions than in those with the piimai.i site involving 
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the supiavestibulai and hypophaiyngeal legions, m fact, the 
supiavestibnlai lesions accounted for the gieatest number 
of patients dead of disease ivitliin tlnee yeais and thus appeal 
to cany the woist piognosis Patients in Avhom the piimary 
lesion involved the cordal-subglottic and vestibular legions 
had better than a fifty-fifty chance of suivival As noted be¬ 
fore, it IS very encouiaging to find five thiee yeai suivivois 
of 22 patients in whom the piimaiy lesion involved the hypo- 
phaiyngeal area Most of these patients had laige lesions 
spreading on to the epiglottis and the base of the tongue or 
over into the endolarynx This finding would appeal to aid 
and abet the recent tendency of attempting a suigical cure of 
these hypophaiyngeal lesions which weie previously lelegated 
to palliative X-iay theiapy 

Theie appeared to be little difference in the three year 
figures between the patients living without lecuiience and 
those dead of disease, whether the operation was pel formed 
one week after detection of metastasis oi four rveeks following 
such detection 

In the study of suiMval of these patients, it was apparent 
that the more positive nodes there are pei case, the lowei 
the suivival rate In an analysis of the factors related to the 
number of positive nodes pei case we found two mam van- 
ables these weie the site of the primary lesion, and the maxi¬ 
mum size of positive nodes A study of these vaiiables shows 
that coidal-subglottic lesions tend to have fewei nodes per 
case, and vestibulai lesions had the most nodes pel case, 
ranking ahead of supiavestibulai and hjpopliarjuigeal lesions 
m that order, and that the laigei the primaij’- node is the 
moie likely there will be multiple metastases In view of the 
fact that these vaiiables appealed to influence the numbei of 
positive nodes per case, and, theiefoie, the prognosis, it was 
necessary to determine whether theie was any coirelation 
between these factors A careful study of the data failed to 
leveal any coirelation betvieen the site of the piimaiy lesion 
and the maximum size of the primary node, theiefoie, it 
would appear that the site of the piimaiy lesion and the 
maximum size of the piimaiy node influence the number of 
positive nodes pei case independently of each other, and. 
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theiefoie, by then effect on multiplicity of metastases have 
an effect upon piognosis 

Since the suivival late is affected by the numbei of nodes, 
and since the umbei of nodes pei case appeals to be ielated 
to the site of the piimaiy lesion and the maximum size of the 
piimaiy node, one nmuld expect that the suivival late would 
be 1 elated to these same factois Indeed, in this study the 
suivival late did appear to be lelated to the site of the piimaiv 
lesion, howevei, no such lelationship could be demonstiated 
between the maximum size of the piimaiy node and the sui¬ 
vival late in these 84 patients when the actual size of the 
piimary node was used In a previous study of 75 patients 
by one of us (G F R ), theie appealed to be a clear lelation- 
ship between the maximum size of the piimaiy node and the 
suivival late when the pieopeiative estimated size of the 
piimaiy node was used ' The size of the sample in the piesent 
study and in the pievious study is viitually the same legaid- 
ing suivival Since we had oiiginally used two yeai suivival 
figuies, we compaied the node size with the two yeai potential 
suivivois in this study and again found no diffeience m sui¬ 
vival 

At the piesent wiitmg, we aie unable to account foi this 
diffeience in oui two senes, but we feel that difficulties m 
estimating node size accuiately and in diffeientiating a soli¬ 
tary node fiom seveial nodes in one place may explain this 
difference We still feel that the estimated size is impoitant 
in prognosis because of oui clinical impiessions, the findings 
of the pievious study, and the indiiect lelationship between 
actual node size and suivival demonstiated m this study 

Although we have compiled many facts of inteiest, the most 
important finding to us is the oveiall three year suivival rate 
of only 17 per cent in those cases with positive nodes This 
suivival late is woefully inadequate even for salvage suigeiy, 
but is probably an unfair indictment of neck dissection as a 
cuiative pioceduie Most likelv the suivival rate in this 
senes is low, because we i\eie lelatively unselective in choos¬ 
ing patients for sui gei y dui mg the per lod of tins study The 

elation uas offered to piacticallj all patients with ceivical 
metastasis m the hope of affecting a cuie Pci haps this 
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philosophy IS wiong Pei haps we should be moie selective 
in oui choice of patients foi ladical neck dissection 

As a lesult of the piesent study we feel that the piognosis 
in these cases is affected by the site of the primaiy lesion and 
the numbei and appaient size of the metastatic nodes, and 
that the decision to advise ladical neck dissection should be 
tempeied by these factois Pei haps in this way we can more 
intelligently select patients in whom the potential benefit 
adequately justifies the opeiation 
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THE DIAGNOSIS AND TREATMENT OF FACIAL 
PARALYSIS, SECONDARY TO BASAL 
SKULL FRACTURE •> 


Miles L Lewis, Jr , M D , 
New Oi leans, La 


Facial paialysis is a not uncommon finding in basal skull 
fiacture Giove,* in an exhaustive study of 211 patients with 
skull fiacture, found that 29 had facial paialysis, an incidence 
of 14 pei cent of all skull fiactuies, and an incidence of 18 
pel cent of his senes in which the fiactuie involved the tem- 
poial bone Fractuies of the temporal bone aie usually of 
two types longitudinal and tiansveise Longitudinal fiac¬ 
tuies of the petious poition of the tempoial bone aie roughly 
thiee times as fiequent as aie tiansveise fiactuies Longi¬ 
tudinal fractuies usually extend fiom the squama acioss the 
posteiior aspect of the osseous external auditory canal, acioss 
the tegmen, and along the anteiioi suiface of the petious 
pyiamid Facial paialysis occuis in longitudinal fiactuies m 
10 to 18 pel cent of patients Bleeding fiom the ear, con¬ 
ductive deafness, and a visible fiactuie line m the external 
auditoiy canal aie common findings in longitudinal fiac¬ 
tuies Tiansveise fiactuies of the petious pyiamid aie moie 
likely to be fatal, and cause facial paialysis in 30 pei cent to 
50 pel cent of patients Neive deafness is not uncommon m 
tiansveise fiactuies, hemotympanum may occui, but teais 
of the tympanic membiane, bleeding from the eai, and a 
visible fiactuie of the eai canal aie not seen 


A thud type of fiactuie involving only the mastoid piocess 
has been lepoited, but is laie - 


Facial paialysis incident to fiactuie of the tempoial bone 
may be immediate oi may be delayed and not develop until 
seveial days aftei the injuiy 
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Spontaneous leco^ery of function appears to be the usual 
outcome in facial paralysis associated until skull fiactuie 
Eighty per cent of Gioie’s cases lecoveied spontaneously, and 
KetteP states that 75 pei cent of the immediate tjiie lecover 
completely, 15 pei cent show partial lecoveiy, and 10 pei cent 
lemain completely paialj^ed 

Decompiession of the facial nerve in the temporal bone in 
paralysis secondaiy to temporal bone fiacture, has been re¬ 
ported by Cawthome,^ Faiiioi and Caldwell,® Behiman,® 
Kettel,® Maxwell and Magielski,' Femmessei,® and others The 
patients opeiated upon by these authors presented fractures 
of the longitudrnal tjiie, and in most incidences the nerve was 
found to be damaged by the fracture at or near its pyramidal 
segment 

Although it IS generally conceded that the prognosis for 
lecorery of facial paralysis in closed head injuries rs good, 
lecoveiy does not always occur Stigmata of degeneration, 
consisting of weakness or incomplete recovery of the facial 
muscles, spasmodic tic, and mass movement or sjTikinesis are 
common in those patients who do recover function after a re¬ 
action of degeneration has occurred 

The facial nerve can be decompressed from the stylomastoid 
foramen to or near the geniculate ganglion with little mor¬ 
bidity, and without damage to the conduction apparatus For 
the above reasons, it is my contention that those patients in 
whom the fracture is felt to be surgically accessible in the 
temporal bone, should be operated upon as soon after injury 
as their general condition permits In this way it is possible 
to determine the extent of injury, correct the mjury to the 
neiwe, determine any defect of the conduction apparatus, and 
often prevent a permanent conduction deafness If reaction 
of degeneration can be prevented by early decompression, the 
end -1 esult mil certainly be better 


SELECTION OF PATIENTS 

Patients m whom a diagnosis of transverse fractures of the 
temporal bone is made, should not be opeiated upon Those 
with longitudinal fractures involving the nerve distal to the 
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geniculate ganglion are ideal candidates foi decompiession 
In geneial, if laciimation is suppressed oi absent, a lesion of 
the geniculate ganglion is piesent,"’ but Femmessei' lepoits a 
patient with absent laciimation in whom the damage to the 
neive was in the pyiamidal poition Immediate paialvsis in¬ 
dicates a moie seveie lesion of the neive, while a delayed 
paxalysis is piobably due to hemoiihage m the neive sheath 
and edema of the neive The foimei should benefit moie 
fiom decompiession 


TECHNIQUE 

The following technique of facial neive decompiession'" was 
employed in foui patients with facial paialysis following skull 
fiactuie 

A simple mastoidectomy is done, utilizing an endauial in¬ 
cision The antium is opened widely, exposing the shoit 
piocess of the incus The junction of the tympanomastoid 
sutuie and the digastiic iidge is exposed infeiioily The pos- 
terioi and supeiioi aspects of the external auditoiy canal aie 
thinned, and the middle eai enteied with a small bin diiected 
anteio-medially at a point just infeiioi and lateial to the 
fossa incudis This opening is enlaiged, permitting visualiza¬ 
tion of the tympanic poition of the facial neive The neive 
IS then decompiessed fiom the cochleaiifoim piocess to the 
stylomastoid foiamen by lemoval of bone ovei lying the pos- 
teio-lateial aspect of the neive, with motoi diiven bins and 
dental excavatois A neuiolvsis is then earned out on the 
entne exposed poition of the neive, along its posteiioi aspect 
so that the antei lolai ti unk of the nei ve is not damaged The 
incision IS closed by piimaiy sutine ivithout drainage, and 
without tinning a flap 


CASE REPORTS 

('(!<;< I KA a 3'l^paI old man snst itnod a so%oic lipad injiu^ in an 
nirficld ncculpnt in AURUst. 10',G Up nns unconscious for spipr.il dais 
TllPPlinu fiom thp loft oai and comidplp left facial p.uahsis mp,p noticed 
innn aftei admission to (lie hospital Evaniiriation on Octolipr it lOlG 
pVl complete left facial panlisis of tliP pprlpliPral tipp a fracttiu 
H P of he postcnoi vail of the loft oMpma aiiditon canal ixtcndlnR to 
i sniii lL and a conduction deafness in t ip left pai Ropnti.PnoAr.ims 
TotisZ facturp of the left temporal Horn lu rw.s dis 
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oiiented and uncoopeiatne On Octobei i.0, 1956, two montbs aftei the 
ln]UT^ a left facial nerie decompression was done 

Two fiacture lines extended from the squamous through the osseous 
external auditon canal, and a fragment of the canal was displaced 
medialh into the fallopian canal The incus was displaced antero- 
medialli Bone fragments were lemoxed. and the facial nerve decom 
pressed fiom the cochlearifoim process to the stilomastoid foramen ^ The 
neri e w as found to he sei ereli contused in its pi ramidal portion Keuro 
Ivsis was done and the incus was rotated into neai normal position 
Healing was noimal to whispei ten dais postopeiatiieli At last exami¬ 
nation approximateli six months aftei surgerv, 75 per cent normal 
function of the left facial musculature was present Further follow-up 
of this patient has not been obtained 

Case 2 JI DeB , a 13-ieai old girl was thiown from a horse on Dec 31, 
1956, receiiing a head injuri She was admitted to the hospital, where 
skull X rais revealed a linear fractuie of the left tempoial hone Bleeding 
from the left ear was noted Left facial paralisis began 24 hours after 
inouii and was complete the next dai Examination on Jan 4, 1957, 
leiealed a fractuie along the posterior aspect of the left external audi 
tori canal extending onto the timpanic membrane and hemotimpanum 
She gaie a histori of having been deaf in the right ear since mumps at 
the age of six lears Moderate conduction deafness of the left ear and 
seieie nerie deafness of the right eai were shown bv audiometric exami¬ 
nation There was no taste disturbance, and lacnmation was excessiie 
on the left Response to faradic stimulation was normal on Jan 5, 1957 
Electrical testing was repeated on Jan 20, and loss of response to 
faradic stimulation and an altered response to galianic stimulation were 
noted 

Decompression of the left facial nerie was perfoimed on Jan 23 1957, 
three weeks after injurj A well pneumatized mastoid was found to be 
filled with old blood, granulomatous tissue filled the antrum and aditus 
ad antrum a fracture line extended from the squamosa through the 
posterior aspect of the osseous external auditory canal just below the 
fossa mcudis Decompression of the nerie and neuiolisis were done and 
the fallopian canal was found to be fractured in its pj ramidal segment 
The neri e was not sei ereli damaged First ei idence of return of function 
was apparent one month postoperatiielv Fiie months after decompres 
sion function was approximatelv 75 per cent that of normal and no 
further improiement was present one lear after surgeri She has slight 
w eakness of the lower face and some mass moi ement is ei ident Hearing 
is normal in the operated ear 

Case 3 XC a 31-ieai old man receiied a head injuiy in an automobile 
accident on Feb 18, 1957 He gaie a histori of having bled from his 
right ear but not his left Deft facial paralvsis was noted at the time 
of injuri Examination on March 15 1957, revealed complete left facial 
parahsis of the peripheral tipe, a dri central perforation of the right 
timpanic membrane, and hemotimpanum on the left There was no canal 
iisible at otoscopv There was a moderate conduction deafness 
on the left, and normal hearing on the right He denied am disturbance 
of taste and lacnmation was normal bilateralh Skull and mastoid 
* fevidence of fracture of the temporal bone, but fractures 
of both zigoma were showui Electrical testing of the left facial nerie 
showed complete reaction of degeneration 

weeks after injuri there was no return of function, and on April 4, 
ls5i a decompression of the left facial nerie was done The nerie was 
uncovered from the geniculate ganglion to the stilomastoid foramen and 
no evidence of fracture or of injuri to the nerve was found A neurolisis 
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was done and the neive appeared normal He was seen again on Oct 19, 
1957, at which time about 65 per cent noimal function of his left facial 
musculature was observed His ear healed without difficulty, and his 
healing was normal to audiometry 

Case Jf C P, a 12 yeai old boy, was injured in an automobile motor 
bicjcle collision on June 23, 1957 On admission to the hospital, bleeding 
fiom the left ear was noted Skull Xrays indicated a linear longitudinal 
fiacture of the left paiietal and tempoial bones Facial paiabsis was 
fust noted three days after injury Examination on July 1, 1957, re 
vealed a complete left facial paialysis of the peiipheral type, and a fiac 
ture line along the posteiioi ivall of the left external auditory canal, 
which extended onto the tympanic membiane Theie was blood in the 
middle ear Modeiate conduction deafness of the left ear was piesent 
Theie was no taste distuibanco and laciimation was normal on the left 
Electiical studies were not done On July 10, 1957, 17 days aftei m 
jury, a left facial neive decompiession was done A fracture line was 
found which extended acioss the squamosa and mastoid process through 
the external auditoiy canal into the tympanic membrane, just below the 
notch of Rivinus A fiagment of the exteinal auditory canal was found 
displaced medially into the fallopian canal in its pyiamidal poition De 
compiession was carried out fiom just below the geniculate ganglion to 
the stylomastoid foiamen, and a neurolysis was done The nerve appealed 
contused but not severed 

Impiovement in facial function was evident 48 hours postopeiatively 
Nine days aftei suigeiy he wms estimated to have a 90 pei cent return 
of function He was next seen on Sept 12, 1957, at which time his facial 
function -was entirely normal, with no stigmata of degeneration, and an 
audiogiam levealed a normal air conduction threshold in the operated ear 

SUMMARY AND CONCLUSIONS 

Facial nerve decompi ession was cairied out on foui patients 
with facial paialysis associated with skull fiactuie Thiee, 
(Cases numbeied 1, 2 and 4) tveie found to have modeiate 
tiauma to the neive in its tympanic couise In the fomth 
patient no visible fiactuie line of the tempoial bone was 
evident on otoscopic oi Roentgen examination pieopeiatively, 
and no fractuie or othei pathology was found at opeiation, 
howevei, a tiansveise fiactuie through the geniculate aiea 
could not be luled out pieopeiatively All patients had noimal 
healing in the opeiated eai at last examination The best 
functional lesult was obtained in the patient opeiated upon 
the eailiest date after injuiy 

Facial neive decompi ession by the technique employed, 
enables inspection of the neive and the conduction appaiatus 
without inteiiuption of the ossiculai chain and without undue 
tiauma to the patient It is my opinion that facial neive 
decompi ession should be done on patients with facial paialysis 
secondaiy to tempoial bone fiactuie, if the lesion is felt to be 
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suigically accessible, as soon as tlie patient’s general state of 
health peimits, piowdmg the patient is seen early aftei in- 
3 uiy Peihaps if this is done a leaction of degeneration can 
be aveited, and a bettei functional lesult without sjuikinesis, 
weakness or spasmodic tic obtained Iiieveisible defects of 
the sound conduction appaiatus may be pi evented also 

In those patients who aie fust seen late aftei injuij’", and 
in whom a leaction of degeneiation has occuiied, there should 
be no paiticulai haim in waiting two months before decom¬ 
pression IS advised 
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THE PROBLEM OF SINUSITIS IN CHILDREN 


Victor R Alfaro, M D , 
and 

Morris E Krucoff, M D , 
Washington, D C 


Is sinusitis in childien much of a pioblem today It is ap- 
paient to all of us that we no longei see as many seiiouslv ill 
childien as we did befoie the eia of the antimiciobials Sui- 
geiy of the sinuses in childien is raie today, consequently the 
pioblem of sinusitis is piimaiily one of office tieatment and 
of home management One is impiessed by the i datively few 
cases of seiious complications seen in piivate piactice and 
even m the outpatient clinics of om hospitals Childien aie 
getting bettei caie fiom educated and aleit paients who lelv 
moie and nioie on the advice of the geneial piactitionei, 
pediatiician, and otolaiyngologist The widespiead use of 
immunization to an evei laigei number of childien’s diseases, 
as well as the inci eased inteiest in adequate dietaiy standaids 
and geneial health measuies axe factois of gieat importance 
in bunging about favoiable changes in the chaiactei of ihino- 
logic piactice, but although the moibidity of sinusitis has 
unquestionably been i educed in pediatiic and adult patients, 
theie has not been a piopoitionate i eduction m then numbeis 
Many of the pioblems we see can be tiaced diiectly to the 
misuse 01 abuse of the veiy agents that we lely upon foi tieat¬ 
ment of sinusitis One of the majoi pioblems is the incieasing 
numbei of staphylococci and othei bacteiia, which aie le- 
sistant to the sulfonamides and penicillin Sometimes this 
foices upon us the difficult choice of employing antibiotics 
which aie known to cause damage to the neuial elements of 
the eai, to the kidneys, oi the hematopoietic system It is 
impeiative to e\eicise the gieatest disciimination in the use 
of antibiotics, we must, if possible, deteimme which one to 
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use, how much to use, and when to use it Peihaps we aie 
using these “wondei diugs” too soon in many cases, befoie 
the natuial forces of immunity in the host have been mobilized 
We aie seeing a new tj'pe of lespiiatoiy disease, chaiacterized 
by an insidious tendencj' to chionicity, with a minimum of 
senous complications, but often with a stubborn resistance 
to tieatment We see this in the sinuses, the eais, the phai jtix, 
laijmx, and tracheobionchial tiee 

ANATOJ,IY AND PHYSIOLOGY 

The ethmoids aie the only sinuses present at birth', the 
antium develops lapidly, inth a lelatively laige ostium which 
allows for adequate drainage After the age of three or four 
j'ears, the antium floor descends in the maxilla as tire facial 
bones grow, and at this time the ostium becomes smaller The 
sphenoids grow slowly and the frontals aie the last to develop 
All the sinuses achieve their adult size and shape at pubertj' 

The mucosa of the sinuses is contiguous inth that of the 
nose and is histologically similar The ciliated epithelium is 
coveied by a thin blanket of mucous which moves toward the 
ostia Proetz= has stressed the importance of the integritj* 
of the cilia and mucous blanket to the health of the sinuses 
and nose Anjiihing which destioys or suppresses this func¬ 
tion will reduce the lesistance of the mucosa to infection In 
mfancy, infections of the ethmoids occui with almost eveij' 
severe cold, and in early childhood the antium is fiequentW 
involved, but most of these infections clear up spontaneously 
if the general health is good 

BACTERIOLOGY 

Studies by Goldman’ have shorvn that the nose is relatively 
sterile, while potential pathogens are present normally in the 
nasophai’jTix The nose is kept free of pathogens by the 
natural antibacterial substance, lysozyme which is piesent in 
the protective mucous blanket, and the ciliary action which 
keeps bacteiia and foreign substances moving from the nose 
and sinuses into the nasopharynx t^Tien resistance is lowered, 
the pathogens from the nasopharjmx can mvade the nose and 
sinuses and the tracheobronchial tree Cultures of the nose 
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Is sinusitis in childien much of a pioblem today’ It is ap- 
paieiit to all of us that we no longei see as many seiiously ill 
childien as we did before the eia of the antimiciobials Sui- 
geiy of the sinuses in children is laie today, consequently the 
pioblem of sinusitis is piimaiily one of office treatment and 
of home management One is impressed by the relatively few 
cases of seiious complications seen in piivate practice and 
even in the outpatient clinics of oui hospitals Childien aie 
getting better caie from educated and alert parents who rely 
more and more on the advice of the general practitioner, 
pediatrician, and otolaryngologist The widespread use of 
immunization to an ever larger number of children’s diseases, 
as well as the increased interest in adequate dietary standards 
and general health measures are factors of great importance 
in bringing about favorable changes in the character of rhino- 
logic practice, but although the morbidity of sinusitis has 
unquestionably been reduced in pediatiic and adult patients, 
there has not been a proportionate reduction in then numbers 
Many of the problems we see can be traced diiectly to the 
misuse or abuse of the very agents that we rely upon for treat¬ 
ment of sinusitis One of the majoi pioblems is the increasing 
number of staphylococci and other bacteria, which are re¬ 
sistant to the sulfonamides and penicillin Sometimes this 
forces upon us the difficult choice of employing antibiotics 
which are known to cause damage to the neural elements of 
the ear, to the kidneys, oi the hematopoietic system It is 
imperative to exeicise the greatest disciimination in the use 
of antibiotics, we must, if possible, determine which one to 
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use, how much to use, and when to use it Pei haps "we aie 
using tliese “wondei diugs” too soon in niaiiv cases, befoie 
the natuial foices of immunitv in the host have been mobilized 
We aie seeing a new type of lespnatoiw disease, chaiacteiized 
by an insidious tendency to cluonicity, with a minimimi of 
seiious complications, but often with a stubborn lesistance 
to tieatment We see tins in the sinuses, the eais, the phai\ nx, 
lal^^lx, and tracheobionchial tiee 

ANATOMY AND PHYSIOLOGY 

The ethmoids aie the onlv sinuses piesent at biitlP, the 
antiimi de\elops lapidly, with a lelatnelv laige ostium which 
allows foi adequate diainage Aftei the age of tliiee or four 
jeais, the antium flooi descends in tlie maxilla as the facial 
bones glow, and at this time the ostium becomes smallei The 
sphenoids glow slowly and the fiontals aie the last to develop 
All the sinuses acliie\ e their adult size and shape at pubeity 

Tlie mucosa of the sinuses is contiguous with that of the 
nose and is histologically similai The ciliated epithelium is 
coveied by a thin blanket of mucous which moves towaid the 
ostia Pioetz= has stiessed the impoitance of the integiitv 
of the cilia and mucous blanket to the health of the sinuses 
and nose AniTlung which destioys oi suppi esses this func¬ 
tion will 1 educe the lesistance of the mucosa to infection In 
infancv, infections of the etlmioids occiii with almost eveiy 
seieie cold, and in eaily childhood the antium is fiequentlv 
involved, but most of these infections cleai up spontaneously 
if the geneial health is good 

BACTERIOLOGY 

Studies bv Goldman^ liaie shown that the nose is lelativeh 
steiile, while potential pathogens aie piesent noimallv in the 
nasophairax The nose is kept fiee of pathogens bv the 
natuial antibacteiial substance, Ivsozvme which is piesent in 
the piotectiie mucous blanket, and the ciliaiy action which 
keeps bacteiia and foieign substances moMng fiom the nose 
and sinuses into the nasophaimx When lesistance is loweied, 
the pathogens fiom the nasophaivnx can invade the nose and 
sinuses and the tiacheobionchial tiee Cultuies of the nose 
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and nasophaiynx weie made by Goldman, and the nasal cul¬ 
tures weie frequently found to be sterile, while those fiom 
the nasophaiynx were never sterile The only pathogen found 
in the nose was the staphylococcus auieus A, while the stiep- 
tococcus viridans was the organism most commonly found in 
the nasopharynx Gultuies taken fiom the nose duiing in¬ 
fection showed the piesence of staphylococcus auieus and 
pneumococcus to be most frequent, with stieptococcus hemo- 
lyticus being found occasionally 

Heinbeig* discusses the pioblem of resistant bacterial 
strains, especially the staphylococcus Whereas the strepto¬ 
coccus formeily headed the list of organisms found in otoihino- 
logic practice, now the staphylococcus is the most common 
Heinberg divides staphylococci into the two ma]or gioups 
sapiophytic and pathogenic The latter aie cairied constantly 
on the skin or in the nasopharynx by about 50 per cent of the 
population and can give rise to serious infection The coagu- 
lase test is the most lehable single, in vitro test foi the identi¬ 
fication of pathogenic staphylococci, which are coagulase 
positive Aftei determining that the staphyloccus is coagulase 
positive, sensitivity tests should be done 

ETIOLOGY 


Genei al Resistance 

Acute sinusitis in childien is in most instances a complica¬ 
tion of the common cold Because of this, any factoi which 
lesults in frequent colds must be consideied as a potential 
cause of sinusitis, thus we see more sinusitis in childien 
duiing the wintei months and among families of lower eco¬ 
nomic status Anything which ioweis the child’s lesistance, 
such as inadequate diet, clothing, oi shelter can piedispose to 
sinusitis In discussing lowered lesistance, the existence of 
hypogammaglobulinemia should be considered Although theie 
IS much to be detei mined legaiding the relationship of Gamma 
globulin levels to lespiratoiy and othei infections, lecent 
studies seem to indicate the piobabihty that i eduction m 
Gamma globulin is an impoitant factoi in susceptibility to in¬ 
fection A lecent aiticle in Lancet divides agammaglobu- 
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linemia into congenital and acquired The former is described 
as occuiiing almost entiiely in males, and may be a sex-linked 
recessive tiait The acquiied foim may be suspected in chil¬ 
dren of either sex, in whom recurrent bacterial infections 
have become prominent without othei cause, and in whom the 
Gamma globulin level is below 100 mgm /lOO ml The de¬ 
ficiency IS less complete than in the congenital disease, and 
there may be some antibody formation to a few antigens, but 
not to most Enlargement of the spleen and lymph nodes is 
common 

Impaiied Nasal Physiology 

Any abnormalities winch result in inadequate ventilation 
and stasis of secretions in the nose and sinuses can lead to 
infection Of paidiculai impor-tance are hypeitiopined ade¬ 
noids, choanal atresia, debated nasal septum, and enlarged or 
deformed tuibmates One of the basic concepts in the treat¬ 
ment of sinusitis IS to restore normal nasal physiology, and it 
IS frequently necessary to correct anatomical abnormalities in 
Older to establish adequate ventilation and drainage 

Alleigy. 

Allergy plays a major lole in sinusitis, and must be con- 
sideied whenever the diagnosis of sinusitis is made Allergic 
rhinitis causes edema of the mucosa, an altered mucous blanket 
and ciliary actmtj* is impaired Polyps, though uncommon 
in children, may further interfere with ventilation and drain¬ 
age The allergic child will more frequently have a cliionic 
sinusitis which resists treatment unless both the alleigj’’ and 
the infection are treated Evans® quotes Shambaugh, who 
states that “at least 70 per cent of chronic sinus infections and 
at least 90 per cent of chronic nasal infections can be shovTi 
to have an underlying allergic factor responsible for the 
chionicity." 

Denial Infections 

Infections of the antrum in older children may result from 
pool dental hygiene, periapical disease, or trauma in extrac¬ 
tions This factor, however, is relatively rare in comparison 
to maxillaiy infections in adults 
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Bat otrauma 

In this modem ag’e, both adults and childien aie being sub¬ 
jected to sudden and seveie changes in baiometiic piessuie 
These changes, whethei in modern flight oi m undei watei 
swimming and diving, can cause sinusitis 

SYMPTOMATOLOGY 


Acute Sinusitts 

Youngei childien aie moie prone to have systemic reactions 
such as high fever, toxemia, and seveie prostration In mildei 
cases there may be anorexia, lassitude, or simply a general 
decrease in the child’s well-being and loss of interest in his 
usual activities Older children tend to have the same symp¬ 
toms as adults In allergic children, we see less of the seveie, 
toxic symptoms and more of the general loss of well-being 
Purulent ihinoiihea, nasal obstruction, sore throat and cough 
are usually present Many of the younger children cannot 
or will not blow then nose, and the copious post-nasal drainage 
finds Its way to the tracheobronchial tree, resulting m an 
annoying cough, loss of appetite and even vomiting may oc¬ 
cur if much of the secretion is swallowed Anosmia may be 
present, owing to the swelling of the mucosa in the olfactory 
area Acute otitis media is a frequent complication 

Chtomc 

The most consistent finding m the chronic cases is a history 
of repeated respiratory infections beginning in the Fall and 
lasting until Summer Associated with the typical nasal 
symptoms there is usually cough and frequent involvement of 
the ears In some cases, nasal symptoms are minor, and the 
chief complaint will be cough In others, the sinusitis is dis¬ 
covered while attempting to find the cause of lecuiiing 
secretory otitis 

Because the symptoms vary with the smus or sinuses in¬ 
volved, this fact may be used to aid in the diagnosis In 
ethmoiditis, there is headache between and behind the eyes, 
or in the temporal region, pressure on the globe of the eye 
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mav be painful In seveie cases with oibital involvement 
theie IS a tj-pical lateial displacement of the eye 

In acute antium infections theie is pain and tenderness 
ovei the involved maxilla In chionic maxillaiy infections, 
pain and tenderness aie less piominent, nasal obstiuction on 
the infected side is usual and piuulent ihinoiihea vanes fiom 
scant to copious Occasionally an oldei child mav complain of 
toothache and mistakenly consult a dentist 

The fiontal sinus is much less commonly imohed than the 
maxillaiv and etlimoids, it sometimes accompanies an acute 
anteiior etlimoiditis in oldei childien Theie mav be tendei- 
ness to pressuie oi peieussion o\ei the anteiioi wall of the 
sinus, but the flooi is more commonly tendei to palpation 
In seveie cases with pooi diainage thiough the naso-fiontal 
duct, the pain may be exciueiating When theie is a thin 
anteiioi wall oi a dehiscence piesent, the pus may escape 
fiom the sinus and foim a siibpeiiosteal abscess Involvement 
of the oibit usually lesults in edema of the iippei hd and a 
downwaid displacement of the eye 

The sphenoid sinus is infected laiely without imohement 
of the othei sinuses especially the posteiioi etlimoids Sphe- 
noiditis mav be piesent without symptoms, and will not be 
discoveied unless it is particulaily seaiched foi Pain mav 
be lefeiied to the foiehead oi eve on the involved side Occa¬ 
sionally, edema of the uppei lids without pioptosis may be 
seen Secietions fiom the sinus diain into the nasophaijTix, 
togethei with secietions from the posteiioi ethmoids and 
cause phaimgitis with thickening of the lateial phaijmgeal 
bands and enlaiged posteiioi ceivical nodes 

DIAGNOSIS 

The diagnosis of sinusitis in childien as in adults, must be 
made inth a systematic e^aluatlon of the histoiy, symptoma¬ 
tology' and clinical findings A caieful historv is most im¬ 
portant, to deteimme the geneial health of the child with 
particulai lefeience to the frequency' of colds, cough, loyy'- 
giade feyei, nasal obstiuction and ihinoiiliea A special 
inquiry,' should be made legaiding possible alleigic factois 
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such as a family histoiy of allergy, seasonal hay fevei, asthma, 
feeding problems which may have an allergic basis, and 
alleigic dermatitis 

The examination of the nose should establish the'piesence 
of pus, deviation of the nasal septum or evidence of alleigy 
such as paling of the mucosa, watery dischaige oi nasal polyps 
The nasal mucosa should be decongested by a spiay oi tampon 
of a vasoconstrictor, such as 34 Per cent phenylephiine hydio- 
chloiide (Neosynephiin) Placing a small cotton pack against 
the middle and mfeiior turbinates will 1 educe their size and 
facilitate location of the souice of the pus and inspection of 
the posteiior poition of the nose A laige adenoid mass may 
be seen blocking the choanae In some cases, nasophaiyngo- 
scopy IS useful in locating the souice of pus, and inspecting 
the nasophaiynx foi adenoids Aftei the nose has been ex¬ 
amined thoroughly, the oiophaiynx should be examined foi 
postnasal dischaige, and its coloi and consistency noted In 
long-standing cases, the lateial bands are usually hypei- 
tiophied, and the posteiioi phaiyngeal wall has a pebbly ap¬ 
peal ance Puiulent secietions aie seen along one 01 both 
lateial gutteis 

In oldei children, as in adults, tiansillumination and X-iay 
aie of consideiable diagnostic significance In youngei chil- 
dien, because of the lelative thickness of bone to an space 
and the piesence of uneiupted teeth, they may not be as 
helpful 

Nasal secietions should be examined caiefully Fust, then 
anatomical souice should be deteimined, that is, whethei they 
aie fiom the anteiioi 01 posteiioi gioup of sinuses When 
the secietion is puiulent, it should be smeaied, cultuied, and 
tested foi sensitivity to the antibiotics 

If alleigy is suspected fiom the histoiy, 01 eosinophils aie 
found in laige numbeis in nasal smeais, skin tests should be 
done Pollen and inhalant tests aie quite leliable, but food 
tests aie not The elimination diets of Rinkel' aie helpful, 
the common offendeis aie Avheat, milk, eggs, chocolate, coin 

and peanuts 
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PREVENTION AND TREATltlENT 


Because the majoiity of sinus infections are complications 
of the common cold, much of the prevention deals with the 
avoidance of colds Becent advances m niology are encourag¬ 
ing mdeed, but until we have specific, effective vaccines, W’e 
must endeavoi to laise the child's geneial resistance and le- 
duce his contacts wnth otheis who have lespiiatory infections 
This IS admittedly difficult, particulaily in childien of school 
age The child should have a good diet, adequate rest and 
pioper supennsion of his physical condition In this legaid, 
attention should be paid to the importance of chilling and 
exposuie Children aie notoiiously inept at lecognizing when 
they aie cold They can get chilled w'hile plajung outdoors if 
impiopeilj^ diessed, or if they get wet, fiiitheimoie, young 
children who aie lestless sleepeis will often toss then blankets 
m then sleep and become chilled as a lesiilt of exposuie if 
then window is ivide open Parents should be instiucted to 
ventilate the lOom foi a shoit while when the child goes to 
sleep, and then close the window for the night Pioetz^ has 
pointed out the harmful effects of drjmess of the lespiiatoiy 
mucosa Foiced air heat, when not humidified at its souice 
IS particularly noxious, not only because of the drying effect, 
but also because of the house dust it ciiculates 

Van Alyea® stresses the importance of siippoitive measures 
in the treatment of sinusitis The clnld should be made as 
comfortable as possible General prostration, which occurs 
frequently in small cliildien, should be treated with bed rest, 
and pain should be relieved by aspirin and hot packs to the 
face A vaporizer in the child’s room helps to improve the 
humidity and relieve the drimess of the respiratory tract 
The caie of these children is usually a cooperative effort with 
the pediatrician or family physician They are chiefly con¬ 
cerned with maintenance of the highest possible index of 
general health in the child In this respect, the treatment of 
^iTogammaglobulinemia m infection prone children is usually 
handled by them We ha^e seen several children with chronic 
or recur ring sinusitis who are under treatment for this de¬ 
ficiency Although results are not always spectaculai, the 
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maintenance of adequate levels of Gammaglobulin appeals to 
be a valuable adjunct in the oveiall tieatment 

An editoiiaP m “Clinical Pioceedings of the Childien’s Hos¬ 
pital, Washington, DC” states “Fiequently, a dose of Gam¬ 
maglobulin in 0 1 gm per kg of body weight will affoid 
quite satisfactoiy piotection against lepeated infection ” This 
injected Gammaglobulin has a half-life of fiom 14 to 20 days 
and piobably should be lepeated eveiy thiee oi foui weeks 
Intiavenous injection is warned against, as seveie hypotensive 
leactions mvaiiably occur 

Dolowitz and his co-woikeis'" studied hypogammaglobu¬ 
linemia in 1 elation to thyioid function They leasoned that 
since thyioid secietion pioduced an inci eased lymphocytosis 
and inci eased piotein metabolism, it might increase the cii- 
culating Gammaglobulin Thus they used sodium liothyionme 
(Cytomel) which acts on the peripheial tissues, pioducmg 
immediate lesults It is absoibed leadily fiom the gastio- 
uitestinal tiact and is rapidly cleared fiom the blood stieam, 
thus the 01 al loute of administiation was the most satisfactoiy 
as well as the most effective They found that this di ug laised 
the level of Gammaglobulin and appealed to have beneficial 
effects m the tieatment of a vaiiety of infections Although 
the numbei of cases lepoited is small, the results aie signifi¬ 
cant enough to waiiant fuithei study 

Office Tieatment 

Eveiy effoit is made to obtain eaily lappoit with the child 
by handling him gently and explaining eveiy step of the ex¬ 
amination and tieatment In most cases adequate coopeiation 
can be obtained, this should be done even if we have to limit 
the fust tieatment oi two to the simplest of pioceduies in 
01 del to gam his confidence Oiu piimaiy concern is to estab¬ 
lish good ventilation and diamage The fust step is the 
sill inking of swollen tvubinates by a vasoconsti ictoi spi ay 
01 nose diops, aftei a few minutes a cotton pledget of the 
vasoconstiictoi is placed m the middle meatus, imdei the 
middle tuibinate, if possible The pack is allowed to lemam 
m position foi seveial minutes and aftei lemoval, spot and 
mass suction aie used to lemove thick secietions fiom the 
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flooi of the nose and middle meatus Caie must be exeicised 
not to use too gieat an intensity of mass suction, as this is 
painful and may cause gieatei congestion and blockage Fol¬ 
lowing suction, the nose is iiiigated with noimal saline, using 
a thiee ounce Asepto-syiinge with cuived tip The patient 
is instiucted to lean his head foiwaid, hold his bieath and 
open Ins mouth as this is done, laige quantities of thick, niuco- 
pus can be lemoved fiom the nasal cavities by this pioceduie 

The use of aigyiol packs has been deciied by many in lecent 
yeais, because of the mhibitoiy action on the cilia, neveithe- 
less, we still find them extiemely useful Then chief viitue 
IS to pioduce a slight nutation of the mucosa which causes 
hypeisecietion and stimulates the diainage of pus fiom the 
sinuses, paiticulaily the etlimoids Aftei the packs aie le- 
moved, the nose is niigated with saline as desciibed above 
We aie awaie of the dangei of aigyiia fiom the abuse of 
silvei piepaiations, and because of tins we do not piesciibe 
aigyiol foi home use Under conti oiled office conditions, 
howevei, it is fiee of dangei Its only objection is the messi- 
ness 

The value of the Pioetz displacement tieatment m infections 
of the ethmoids and sphenoids should be i e-emphasized The 
technique is so well known that we do not need to leview it 
heie Childien toleiate this pioceduie veiy well 

When infections of the antium do not cleai up quickly, iili¬ 
gation should be done thioiigh the iiatuial ostium oi by an 
infei 101 meatus punctuie Iiiigation thiough the ostium is 
much less distasteful to the patient, and in oui hands about 
80 pel cent can be iiiigated by this method Oui technique 
of antium iiiigation has been desciibed by one of us’* in a 
pievious publication, but will be leviewed biiefly A small, 
cotton-tipped wiie applicatoi is dipped in 5 pei cent Cyclaine 
mixed with 1/1000 epinephiine in the piopoition of fiie to 
one This is placed at the site of punctuie oi the natiiial 
osteuni foi se\eial minutes, and lepeated two oi thiee times 
until film piessuie elicits no pain By this method, necessaiy 
analgesia can be achieved at the desiied spot without massive 
exposuie of the nasal membianes to the anesthetic agent 
So fai, Me have seen no leactions to the Cyclaine When the 
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natuial osteum cannot be enteied easily we piefer not to 
punctuie the middle meatus 

For the infeiior meatus punctuie, we use the Lichtwicz 
needle After it has been passed into the antium, a wiie 
stylet IS passed thiough the needle This dislodges any spicules 
of bone which may occasionally obstruct the lumen, by having 
the length of the stylet maiked, it can be used as a guide to 
deteimine how far the tip of the needle is fiom the walls of 
the sinus. 

Whether the antium is enteied thiough the natuial ostium 
01 the infei 101 meatus, much discomfort can be pioduced by 
the piessuie of the iirigating solution, theiefoie, it is im- 
poitant that only modeiate pleasure be used, not only with 
the solution, but also with the an that is blown in aftei the 
11 ligation Air should never be used if there has not been a 
fiee flow of the solution The possibility of seiioiis an em¬ 
bolism must not be foi gotten The instillation of 2 cc of an 
antibiotic vasoconstiictor solution seems to be helpful in some 
of the moie chionic cases 

HOME TREATMENT 

The home tieatment, as the office treatment, lests on the 
piinciple of establishing diainage This is aided by the use 
of plain vasoconstiictois, oi by one of the nasal sprays that 
combine vasoconstiictor, antihistamine and antibiotic or Coiti- 
sone These combination spiays seem to be moie effective 
than the vasoconstiictor alone, paiticularly m alleigic cases, 
however, with the use of any diug that is instilled in the nose, 
it is impoitant to caution the parent against oveiuse In then 
natuial anxiety to open a blocked nasal passage, the diops 
01 spiay may be used too often, and the dangeis of this must 
be emphasized Oial decongestants aie also helpful when 
nasal obsti action is seveie 

Infants and even oldei childien aie unable to blow secietions 
fiom the nose, and it is impoitant that the paients have some 
means of iamoving them The Davol Infant Nasal Aspiiatoi 
is a simple, inexpensive device that can be obtained at any 
phaimacy It consists of a lubber bulb with a glass nasal 
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tip which fits snugly in the nostiil Suction is obtained by 
leleasing the bulb while the other nostiil is held shut Wlien 
the nose is filled with thick secietions, the aspiiator can be 
used befoie the vasoconstiictor is used, in older to allow the 
diops 01 spiay to flow into the nasal cavity, and again after- 
waids to diaw out moie secretions 

Antibiotic Theiavy 

The use of antibiotics has been extiemely helpful in the 
tieatment of sinusitis, particulaily in acute cases The choice 
of antibiotic is best deteimined by cultui e and sensitiinty tests, 
howevei, in the piesence of seveie infections, antibiotic pio- 
tection should be affolded immediately, the lesults of the 
tests when completed can then be coil elated ■mth the thera¬ 
peutic lesponse to the diug alieady given It is not uncommon 
to find the antibiotic we aie using is pioducing an adequate 
theiapeutic i espouse, yet is listed among those to which the 
bacteiia exliibit stiong lesistance in nitio Penicillin is no 
longei oui fust choice, because of the laige niimbei of oigan- 
isms which are lesistant to it, fuitheimoie, alleigic leactions 
aie incieasingly encounteied in pienously sensitized patients 
In tins lespect, it seems that topically used penicillin, in nose 
diops, lozenges and aeiosols is paiticulaily pi one to sensitize 
the patients At the piesent tune we piefei to start oiii 
patients on one of the tetiacyclmes oi eij-thiomycin Cliloi- 
amphenicol, fuiadantin, and tiiacetyloleandomycm aie all 
effective against the staphylococci When fluid intake can be 
assuied in the oldei childien, the sulfonamides such as sulfa- 
soxasole ave often veiy effective. 

Although it IS not piactical to do loutine sensitiwty tests on 
every patient, they should be done in all cases of seveie in¬ 
fection, 01 when theie is no iespouse to the antibiotic after 
48 to 72 hours It should be stressed that antibiotic theiapy 
IS an adjunct to the well established office procedures, and 
should not be lelied upon as the exclusive tieatment 

AUeigic Tieatment 

Evans® emphasizes the importance of differentiating allergic 
and infectious sinusitis, and states that many cases of allergic 
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sinusitis can be impioved gieatly by the simple lemedy of 
stopping all nasal medication and tieatment These alleigic 
noses have been nutated and the symptoms aggiavated by 
the attempt to tieat an alleigic condition as an infectious 
sinusitis When the diagnosis of alleigy has been established, 
the management of the case will depend upon elimination of 
those foods and othei offendeis which can be piopeily con- 
ti oiled and hyposensitization to the house dust and othei 
inhalants which cannot be avoided 

In chionic alleigic sinusitis, wheie polyps aie piesent, it 
may be necessaiy to lemove them to impiove ventilation and 
diainage Occasionally, undei piopei hyposensitization thei- 
apy small polyps will disappeai As pieviously stated, how- 
evei, polyps aie usually less common in alleigic childien than 
in adults 

Antihistamines aie useful in leducing the ihinoiihea, and in 
combination with oial decongestants they aie paiticulaily 
effective 

Recognition of alleigy, and intelligent alleigic management 
by the ihmologist have been factois of tiemendoiis impoitance 
111 1 educing the moibidity of sinus disease We aie indebted 
to Hansel foi the impetus which he has given to this most 
impoitant aspect of ihmology 

Radiation Theiapy 

Radiation theiapy foi leciiiiing sinusitis in childien was 
used lathei extensively a few yeais ago, ieduction in the 
size of lymphoid tissue as suggested by Levy'= would pie- 
siimably aid m the effoit to insuie good diainage In leceiit 
j^eais, howevei, the possibility of ladiation hazaids has been 
stressed, piincipally in connection with the development of 
thyioid cancel in childien An excellent papei on this sub¬ 
ject was piesented by Baion” to this Society last yeai One 
must agiee with his conclusion that unless the etiologic con¬ 
nection of iiiadiation to thyioid cancel can be dispioved, it is 
unwise to use ladiation in childien if othei foi ms of theiapy 

aie available 
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SURGERY 

When conservative management fails to control an infec¬ 
tion of the maxillaiy sinus a window is occasionally necessary 
The need foi a Caldwell-Luc is extremely laie in children 
Oibital complications which do not yield quickly to conserva¬ 
tive tieatment, lequire suigical inteivention with an external 
appioach, whethei they aie secondaiy to ethmoid oi frontal 
sinus infection 

Adenoidectomy is sometimes necessary in older to cuie 
infections of the posteiior sinuses In many of these chil- 
dien we have the added pioblem of lecuiring otitis media and 
the adenoidectomj’- oi adenotonsillectomy is of gieat value 

COT\,lPLICATIONS 

Befoie the advent of the sulfonamides and antibiotics, the 
complications of sinusitis weie common and serious The 
infection frequently spread to cause an oibital cellulitis, osteo¬ 
myelitis of the skull, meningitis, cavernous sinus thiombosis or 
biain abscess Today, these aie very raiely seen The most 
common complication is secietory otitis which does not lespond 
to treatment Another frequent complication is cough which 
cleais up only when the sinusitis has been cuied In otheis, 
chionic bronchitis may end in bronchiectasis Dickey'^ in a 
discussion of Kaitagenei*’s Sjti drome, ivheie sinusitis and 
bronchiectasis are present with sit-iis inveisiis, stresses that 
tieatment for either condition alone is not successful, and, 
therefore, both must be treated simultaneously Chronic 
sinusitis which is resistant to tieatment is usually part of the 
clinical picture in cystic fibiosis of the pancreas, and heie 
again bionchiectasis is a common complication Most of these 
childien unfortunately do not survive 


SUMMARY 

The successful management of sinusitis in children requires 
the cooperation of the pediatrician or family physician and 
the rhmologist The present conseiwative approach in the 
treatment of sinusitis is based upon four important principles 
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1 Maintenance of the highest possible level of geneial 
health 

2 Establishment of ventilation and drainage 

S Recogntion and control of allergy 

U The judicious use of the antimiciobials 

It is encouiaging that geneial acceptance of these piinciples 
by pediatricians and rhinologists has lesulted in a marked 
reduction of the serious complications which requiie ladical 
suigical Intel vention 
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Destiuctive tempoial bone lesions have been a paiticulai 
challenge in diagnosis since the advent of oui antibiotic- 
chemotheiapeutic eia, with the maiked diniinution m the 
luimbei of acute coalescent piiiulent mastoiditis cases The 
1 eduction in the acute infectious mastoids, plus Lempeit’s 
endauial appioach to the tempoial bone, has stimulated a de- 
siie to find a bettei means of diagnosing and ti eating these 
lesions which too often can be diagnosed only by means of 
an exploiatoiy exposiue and biopsy of the tempoial bone 
pathology 

Histoiv, plij'sical examination, laboiatoiy woik and ladio- 
logical study aie the pieliminaiy tools at oui disposal in ailiv¬ 
ing at a diagnosis The symptoms and signs aie not oidinaiily 
pathognomonic of a paiticulai entity Common symptoms 
and signs of tempoial bone lesions aie ceitaiiily dependent 
upon which intiinsic oi extiinsic stiuctuie is affected Some 
common symptoms and signs that aiise with destiuctive 
tempoial bone lesions aie 


Otalgia —Mild, seveie, inteimittent 
Healing Loss —Conductive, peiceptive, mixed 
Oto)') liea —Sei oiis mucoid, pui ulent, bloody 
Tinnitus —^Low pitched, high pitched, vasculai 
Less common symptoms and signs aie 
Infection —Meningitis, ceiebiitis, biam abscess 
V, VI Nei'vc Involvenient —^Anteiioi apical lesions 


• ni id it the Meetin^j of thi Soutluyi Section or tho Anieiicin 
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Yll N&i've Improvement —^Middle eai, mastoid, potious 
apex 

VII, VIII Neme Involvement —Internal auditoiy meatus, 
ceiebellopontme angle 

IX, X, XI Neme Involvement —Jugulai foiamen 

III, IV, V, VI Nerve Lesions —Supeiioi oibital fissiue, 
cavernous sinus, sphenoid 

Neurological deficits in combination with any combination 
of cianial neives 



Semicircular canals 



SICHOID SINUS 

CANAL FOR 
FAQAL NtRVE 
-JUGULAR FOSSA 
-STYLOID PROCESS 
-HASTOlO PROCESS 


Fig 1 Lateral mastoid La\s s position 


Radiogiaphic study consists of initial scout films of the 
Law’s position of each mastoid, wheiein the internal auditoiy 
canal is supei imposed on the external auditoiy canal 

Fiom this view one can asceitain 

1 The size of the mastoid piocess and its development with 
cell type integiity, 

2 The position of the tegmen with i elation to the external 
auditoiy canal, 

3 The position and integiity of the lateial sinus plate, 

4 The integiity of the anteiioi canal wall and tempeio- 
mandibulai joint, 

5 The integiity of the hypotympanum. 
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6 The size of the facial canal, ^ e , vertical portion if moie 
K-V IS used, 

7 A clue as to whether further study of external auditoiy 
canal is indicated 

The second scout film used is a modified Towne view, oi 
McMillan view of the petious apices, which is an anteiioi 
posteiioi projection onto the plate 



COCHLEA- 

AUDITORY- 

OSSICLES 

EXTERNAL AUDITORY • 
MEATUS 

HEAD OF- 

mandible 



L mastoid air cells 

INTERNAL AUDITORY 
MEATUS 

CAROTID CANAL 


— SPHENOIDAL SINUS 


Fig" 2 Fi onto-occipetal vieA\ petious apices 


As all technique factois as to K-V, position, and penetration 
are equal for the two sides, small diffeiences aie more leadilv 
seen Fiom this view, one can usually evaluate, 1 external 
auditory canal changes, 2 internal auditoiy canal changes, 
3 mastoid antium changes, ^ epitympanic changes, 5 mid¬ 
dle eai changes, 6 petious apex changes, 7 mastoid tip 
changes, 3 eustachian tube changes, <? ossicular destruction 
at times Right and left Stenvei’s views are taken for further 
internal auditory canal studies Other studies used when 
necessary are in steieoscopic views as follows 1 mento 
vertex, 2 petious apices thiough the orbits—posteiioi, an¬ 
terior , 3 modified Towne 

The mento-veitex view peimits evaluation of the base of the 
skull as well as of the temporal bone anatomy One can as- 
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sess, 2 the middle eai, 2 ossicle position, 3 foiamen lac- 
eium, 4 basi-occiput, 5 inteinal auditoiy canal, 6 foiamina 
spinosum and ovale, 7 pharynx, and S the posteiioi hony 
palatal aiea 

Stenver’s view is used foi study of the intemal auditoiy 
canal, the semicucular canals, vestibule and cochlea 



On occasions, a contiast media such as lipiodol is used to 
obtain moie mfoiniation about the extent and lamifications 
of the destioved aiea 

The following tables aie lesions that we have seen ovei the 
yeais, especially in the past ten yeais 

TABLE I 

CLASSIFICATION OF DESTRUCTm; LESIONS OF THE 
__ TEMPORAL BON~E _ 

A CONGENITAL— I Cholesteatoma verum 

B INFLA^DIATORT —1 Acute mastoiditis vath air cell coalescence, 
2 PseudoHjholesteatoma, 3 Osieomvelitis 
C NEOPLASTIC —1 Glomus jugularis 2 Neurofibroma, 3 Acoustic 
neuroma 4 Carcinoma 5 Lrmphoepithelioma 6 Cvlmdroma 
“ Carcinoma of the naso-pharvns S Endothelioma, P Plasma 
cvtoma 10 Sarcoma 11 Hemangioma, 12 Irradiation necrosis 
13 Rhabdo-mvosarcoma, Schwannoma 

n IDIOPATHIC OR ANATOMIC —1 Large sigmoid sinus knee 2 Over- 
expanded air cell 3 Xanthomatosis, 4 Destruction by increased 
mtra-cranial pressure 
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TABLE II 

DESTRUCTIVE LESIONS SEEN IN PAST TWENTY YEARS— 


DUKE HOSPITAL 


Lesion Number 

T.esion Number 

Cholesteatoma verum 

1 

Endothelioma 

1 

Acute mastoiditis with 


Plasmacytoma 

1 

coalescence of air cells 

16 (since 1946) 

Sarcoma 

1 

Pseudo cholesteatoma 

213 

Hemangioma 

1 

Glomus jugularis 

8 

Iiiadiation necrosis 

1 

Acoustic neuroma 


Rliabdo myosaicoma 

1 

(Neurosurgical service) 

54 

Schwannoma (VII nerve) 

1 

Neurof ibi oma 

1 (VII nerve) 

Large sigmoid sinus Imee 

2 

Carcinoma (external 


Over expanded air cells 

1 

auditory canal) 

21 

Xanthomatosis 

3 

Lymphoepithelioma 


Sduamous decalcified fiom 


(nasophaivnx, 


increased intracranial 


involving petrous apex) 

6 

pressure 

1 

Cylindioma 

3 



Caicinoma (nasopharynx. 




involving petrous apex) 

6 




CHOLESTEATOMA VERUM 

Duke History C-29465—WRB, a wlute man, age 41, had a long histoiv 
of pulmonary tuberculosis, ^\lllch lesulted in a left pneumonectomy His 



Fik ia 


eai liistoir dated back tliiee \eais piioi to admission foi otonliea At 
examination the diuni had a crust oier it. extending doiin to the canal 
Mall When the crust Mas lenioied, a diaining fistulous tract could be 
seen coming thiough the posteiior canal Mall lateial to the diutn A 
cathetBr insGited into this aiea, cholesteatomatous debus ^^as aspi 
rated, and iodized oil put into the car it> Roentgenograms i evealed a 
destiuctire lesion, rvhich M’as infeiioi to the mastoid and posteiioi to it, 
Mith a very large area of raiefaction in the zjgomatic region 

At operation a cholesteatoma veium Mas found which did not com 
municate with the mastoid air cells but Ment posterioilr toMard the 
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ceiebellum and posterior^ to the lateral sinus The mastoid caiitv was 
entered primarilv because ot the large aiea of rarefaction in the zvgomatic 
area, and irhen the mastoid process had been traversed it ivas found that 
the area of rarefaction ivas a clear normal pneumatic cell The cavity 
was packed and treated as a radical mastoidectomv postoperatn elv 

With the histori of chronic otorrhea and very little pain, perhaps we 
should have been able to arrive at this diagnosis, espeeiallv after iodized 
oil was put m, but we did not make the diagnosis until the cavlt^ was 
opened and its extent verified The lerv next patient we saw who had 
a similar defect and history, did not hare the same lesion, hence, it 
would be difficult to sai that from a roentgenological standpoint we 
could make this diagnosis, it would hai e to be included in a differential 
diagnosis 



ACUTE MASTOIDITIS WITH COALESCENCE OF CELLS 

D 9682 RMP, age 19 months a colored female, was 
admitted to Duke Hospital uith a fever and swollen ear of seven davs’ 
duration There had been otorrhea for six dajs It had been treated 
with swMt oil and when the ear became swollen to a maiked degiee the 
mother brought the child to the hospital The child had leceiied no 
medical^ care prior to this time On admission the child’s temperature 
' rate 36, pulse 150 There was swelling in the retro- 
tn mastoid and the ear was at a right angle 

.no-j The canal was filled with a purulent discharge The swell- 
temporal region There was no stiffness of the 
other sign of meningeal irritation Roentgenogiams re 
a 1 o cm area of decreased densiti oi er the mastoid process 
snowing complete coalescence of cells On the left there was minimal 
pneumatization 

A classical retro amiciilar incision was made and a subpeiiosteal 
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abscess ■was found with eiosion of the coite\ Gianulation tissue wiis 
found in the few mastoid an cells and anti uni that w-eie piesent 

Oui inteiest in lepoitiiig this case is that this is the foiiitli acute 
mastoid that we have seen at Duke Hospital in six ^eals 


PSUEDO CHOLESTEATOMA 

Duke Histoii C S203G—TWB, age 18, a white male, had had a cliioinc 
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•'Vise normal The nsht canal a scaried but other- 

had a poli-p comin" thionp-n h,c 'with purulent discharge He 

the mastoids repealed a normnt'^1"*^L^^ Perforation Roentgenograms of 
right there was Tlarire opJ^.oI mastoid iiheieas on the 

pseudo cholesteatoma ^ uctne lesion t\hich was interpreted as a 


through an end aural 
found nhich uas aspirated and a , 


a large cholesteatoma was 
radical mastoidectomi i%as 
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done The skin of the exteinal auditoiv canal was laid into the cavity, 
and the patient was letuined to the lecoveiy loom 

The pathological diagnosis was pseudo cholesteatoma 

This IS the usual liistoiy of otoiiliea and minimal otalgia, Mitli the 
loentgenogiaphic findings 


OSTEOMYELITIS 

Duke Histoiy 4689G—R B C, age 52, a white man, gave a liistoiv dating 
back to 1934, at ^\hlch time he had an idiopathic osteonii elitis of the skull 
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-^vith drainage of a temporal abscess This osteomi elitis of the cranium 
progressed and then began to regress Hospitalization -eras necessitated 
for almost the entire \ear of 1935 At this time lie had an acute left 
mastoiditis irith opeiation, that is, a simple mastoidectomv In 193 < he 
sequestrated the semiciicular canals and cochlea iihich vrere remoted 
suigicalli through a retro auricular incision Duiing the war lears he 
developed a duodenal ulcer, and in 1948 he was admitted to the hospital 
Mitli the folloMing findings Foi fne or six lears he had complained 
bitterlv about pain in his right ear, which had become completeli deaf, 
and he had an upper right facial paraLsis, he alreadv had a complete 
left facial paiaLsis Hearing was gone on both sides Examination 
leiealed an otorrhea on the right, and tenderness over the mastoid 
Roentgenographic examination seriallv followed, gives a good picture of 
this man's course In brief, he had osteomi elitis that gravitated to both 
temporal bones, and in sequence sequestrated first his left and then his 
right cochlea and semi-circulai canals, necessitating the removal of both 
He IS now cured of both his osteomvelitis and his otorrhea he has no 
difficultv in walking and communicates veri well bv pencil and paper 
He can talk, but because of his facial parahsis he has difficultv in 
pronouncmg his words, and he finds it is simpler to communicate entireli 
bi WTitmg 

This IS a case of osteomi elitis of the skull that settled in both temporal 
bones, sequestrating both cochleas and semi circular canals He has a 
complete facial paralvsis on the left and partial return of function on 
the right 


GLOMES JUGULARIS 

Duke Histon 4S00S—MBP, a white woman, age 32 was first seen 
at Duke Hospital in 1935 with a historv of draining right eai of four 
months’ duration and paralysis on the right side of the face of two weeks’ 
duration Prior to admission she had a history of tinnitus for two lears, 
but no otalgia except just at the time of admission She had a long 
historj of right sided headache, vertigo, nausea, and vomiting Clmicallv 
and bi roentgenogram she presented a diagnosis of mastoiditis The 
pathological specimen sent to the laboratori was diagnosed as chronic 
osteomvelitis 

This was the same diagnosis that was given five leais later when she 
was re operated upon because of a histon of recurrent bleeding otorrhea 
and otalgia 

It was not until nine j ears later that w e made the correct diagnosis of 
glomus jugularis, which was an unknown entitv until Rosenwasser re¬ 
ported the first case in 1945 

Transfusion surgerv, and irradiation lesulted in a cure in this case 
1 1 radiation was used to sclerose the lasciilar element of the tumor 

The histor\ of bleeding, otorrhea otalgia, and cranial nerve paralysis 
w ould now gii e us a lead that we might be dealing with glomus jugularis 
Smce we have been looking for these cases we have had four The roent¬ 
genographic picture of destruction in and about the jugular bulb, w ith 
'=econdar\ imolvement of the mastoid, should lead one to suspect or en¬ 
tertain the diagnosis of this benign lesion which can be irradiated if the 
diagnosis is made Roentgenograms are of a great deal of ^alue in this 
entiti plus the seeing a hemorrhagic skin or drum coi ered mass 
Biopsy or removal giies the correct answer 
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NEUROFIBROMA 

Duke Histoi\ C 42898—CSV, age 13, a white boj, had a histoiv of 
swelling behind his eai since the age of 4 oi 5 months The swelling 
progressed veiy slowU until a histon of mumps about five weeks piioi 
to admission to Duke Hospital in 1948 Poui w^eeks befoie admission he 
had had an acute swelling following an attack of mumps, and because of 
destiuction around the left tempoial bone it was decided that he had a 
destiuctive mastoiditis The mastoid was opeiated upon No pus was 
found, and a diagnosis of lymphangioma was made on biops\ These 
slides weie unavailable foi studj 

On evamination at oui hospital the patient had a well healed letro 
auiiculai incision The pinna seemed to detach fiom the bonj skull 
The canal W'as filled with puiulent discharge, and it was closed so that 
the drum could not be seen The consistencj of the mass behind the ear 
which extended on into the paiotid was dough\ and lubbem, not unlike 
a sac of woims Theie was no biuit Roentgenogiams showed a leri 
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smooth absence of bone around the inferior aspects of the mastoid and 
petrous apex on the left, findings being compatible m ith an extensii e 
hemangioma 

At operation, a doughi, string!, beaded fibrous mass iias found which 
pathologicallj proied to be neurofibioma His postoperatn e lecoven 
was uneventful The follow-up to date has shown no increase in growth 
of this tumor mass, in spite of the fact that it u as not all removed Thei e 
was lei! little pain, ver\ little otorrhea, and no hemorrhage from this 
ear 



Fig^ c—X-B-C-D 


Chnicall! this lesion is progressive and verv neail\ as\mptomatic until 
a cianial nerve becomes involved The patients are brought for evalua- 
tion usualiv because of a defoimitv about the pinna which seems to have 

,, attachment Roentgenogiams reveal smooth pressure erosion 
with no bone reaction 


Surgicallv w e hav e been unable to 
ramifications 


extirpate this lesion because of its 


ACOUSTIC NEUROXIA 

Duke Historv E-429S9—EGA a 5Sveai old white male lailioad woiker 
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came into Duke Hospital on Octobei IG 195G. with a histoiy of headache 
confusion and unsteadiness His headache i\as \eiv severe foi fne oi 
si\ days pnoi to admission There nas no histOM of weakness in am of 
the eyti emities oi an\ loss of consciousness He had some ata\ia the 
duiation of which is not actualh known Phjsical examination leiealed 
BP 120/78, otherwise negatue neuiologicaliv, including eje giounds 
There was no hearing on the light and an absent lesponse to calonc 
stimulation on the right Physical examination was non contiibuton ex 
cept for a spinal fluid pressuie of 195 as an opening piessuie His spinal 
fluid pioteins were 150 mgm per cent 

Xraxs revealed erosion and destruction of the light mteinal acoustic 
meatus in the mentoxeitex petrous apices and Stenxei’s views The 
neurosuigeons, through a right ceiebellai appioach found a light acoustic 



ARNOLD & BAYLIN LESIONS OF TEMPORAL BONE 


779 


neuroma eroding the internal canal This was ^eIno^ed without undue 
difficult!. His postoperatn e course icas uneventful, except for the need 
of a tarsorrhaphv as he had a Tilth nerve paralvsis as the result of 
cleaning out the internal acoustic meatus 

This case could just as readilv have been seen pninarilv hi an oto 
larvngologist rather than bv a neurosurgeon 

CARCINOMA OF THE EXTERNAL AUDITORY CANAL 
AND MIDDLE EAR 

Duke Historv A 360S9—M M B, a white widow, age 64, had a history 
of otalgia, otorrhea, and swelling m and from her right ear of two iears’ 
duration prior to being seen at Duke Hospital Her svstem review was 
essentiallv negative The pain was worse at night The discharge at 
first was waterv and later became thick and lellow There was ap- 
parentli no bleeding from the external auditory canal, but she had had 
bleeding from her pUarvnx abont three months before being seen at this 
hospital She also began to haie trismus The right side of her nose 
became obstructed The examination was entireH limited to the right 
ear The canal was filled with bloodv dark exudate, which came from a 
neoplasm in the external auditor! canal, which bled readilv The same 
tvpe of tumor growth could be seen in the nasopharvnx coming from the 
right eustachian tube and blocking the right posterior choana 
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The tumor mass uas biopsied and found to be squamous cell carcinoma 
Roentgenograms revealed destruction of all the cells in and around the 
mastoid This was probabh the result of caicinoma and infection 

The patient vas treated with 7800 1 of X-raj, and she was not seen 
again after the X i ay thei apy had been completed 

This represents a case of caicinoma of the ear yith destruction of part 
of the temporal bone extending down the eustachian tube The condition 
■was obviously inoperable from the time she uas seen, and it uas hoped 
that Xiav theiapy might be a mode of tieatment After 7800 i to the 
patient’s tissues, the tumoi continued to giow, and theie is no doubt that 
she died from the lesion 


LYMPHO EPITHELIOMA 


Duke Histoiv A 150—BL, a white maiiied woman, age 32, first pie 
sented heiself at Duke Hospital wuth a histoiv of otalgia and fluid in 
the middle eai The middle ear soon became purulent and levealed 
roentgenogiapliic changes compatible with mastoiditis without cell de 
stiuction After symptoms of thiee weeks' duiation a simple mastoidec 
tomr was peifoimed No giowth on ciiltuie was obtained 

The patient’s pain peisisted, hei jaw became limited in motion, and 
exophthalmos occuired Mento veitex plates taken when these signs and 
sjmptoms weie piesent levealed destruction of the petious tip and 
basi occiput 

A positive hiopsi of Ivmpho epithelioma was obtained fiom the naso 
phaijnx, which leadilv accounted foi all the patient’s signs and simptoms 

This patient presented a destiuctive invasne lesion of the nasophaijnx 
which spread thiough the foiamen laceium, supeiioi oibital fissuie and 
obstiucted the eustachian tube causing hei eai symptoms 
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CYLINDROMA, NASOPHARYNX 

Duke Histon C seilS—EBB, a ^^hlte ^^oman, age 4S, ^\as first seen 
at Duke Hospital with a hlStol^ of pain in her right face iihich had 
been present for IS months Examination re^ealed a tender mass i\ith 
enlargement of the alveolai ridge on the right with bulging into the 
mouth The area iias fluctuant, and on loentgenogiam the lateral wall 
of the antrum and palate seemed to be gone We thought that we weie 
dealing with carcinoma, and exploration leiealed a haid, rubber^, dough^ 
mass that extended into the antrum The pathologic diagnosis was 
Cl lindroma 

This patient was followed fiom the Pall of 1949 Because of further 
extension of this tumor into the nasopharxnx and erosion at the base of 
the skull, the patient was admitted on the neurosurgical seince for 
section of V, IX, X cianial neiies and 1 11, HI ceriical nenes for 
pain lelief 



Fig- 10 
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The patient died in Apiil, 1950, from intracianial extension of the 
cylindroma 

Roentgenogi ams taken in the mento vertex position showed destruction 
of the peti ous tip along v, ith basi occiput and portions of the sphenoid 
bone 

This demonstiates a locally invasive tumoi that is progi essn'elv in 
vasive if not removed The petious apex is destioved by' a contiguous 
destructn'e lesion 


ANATOMICAL DEFECT OP THE TEMPORAL BONE 

Duke Histoiy B-2594—EMP, a 37 year old white maiiied woman, had 
a history of a giinding noise in hei head of about foui yeais’ duration 
At times It 1 eniained constant and was symclii onous with her heai t beat 
and limited to the light side of her head, at othei times it disappeared 
and theie yvas no sound nhatsoevei She had been able to eliminate the 
sound by digital pressuie over her caiotid There had been no headaches, 
convulsions, sensoiy oi motoi distuibances 

The examination was entiiely negative with lefeience to her eats, nose, 
sinuses, and thioat, neuiologic examination y\as also negative Bruit 
was lieaid ovei the right ear ivitli a stethoscope sometimes, at other 
times It could not be lieaid at all Roentgenographic examination showed 
a defect over the light sinal dural angle Theie was no abnoimal vns 
cular pattern in this aiea, and no change was seen ovei a peiiod of foui 
y'ears The question of an aiteilo venous aneurysm was enteitamed, and 
hence an aiteiiogiam was done, and this was found to be noimal 
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The patient v.as eientualU explored An acute bend in the 
siiuis n^as found and nhen this was leleased the tinnitus disappeaied 

The onli simptom nas tinnitus and an appaient anatomical 
the tempoial bone nas discoieied hi roentgenogiam Just -ah th s 
patient had tinnitus fiom the lateral sinus oi ah' it does not occui nioie 
£ ne do nol knon ^^e also do not knon nln it occuued intei 

mittentl' 


IDIOPATHIC CHANGE 

Duke Histon B 47J14—K S an 11 'eai-old -ahite bo\ n as fust seen 
in ISIS at the age of 4 because of a histon of meningitis foi nhich he 



was hospitalized for a peiiod of 26 dais This meningitis staited nith 
an acute infection in his right eai complicated hi mastoiditis foi iiliich 
he had i simple mastoidectomi Examination in 1945 reiealed no posi- 
tiie phisical findings except that theie nas questionable bone destruction 
in the light mastoid The patient nas again seen in Julr 1952 because 
of a facial paiahsis that had appeared spontaneousli nithout otoirhea 
otalgia 01 an\ othei si niptoms Roentgenograms at this time i ei ealed a 
lesion in the petious apex questionable enlaigement of the sella and 
destiuction in and aiound the mastoid Because of the complicating 
factors in tins case an encephalogi am was done iihich rei ealed no ab 
normaliti The right mastoid xias exploied and a laige mastoid cell 
iiith noinial mucous membiane extending toward the jugulai bulb and 
base of the skull was found The facial neiie was Ixing uncoiered with 
new bone foimatioii pressing on it The nerie was decompiessed but 
11 was decided not to exploie this petrous apex as the hearing was good 
and the child was asinitomatic except for the paial'sis 
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The patient died in April, 1950, from intracranial extension of the 
cylindroma 

Roentgenograms taken in the mento vertex position showed destruction 
of the petious tip along with basi occiput and portions of the sphenoid 
bone 

This demonstrates a locally invasive tumoi that is piogiessivelv in 
vasive if not removed The petrous apex is destroyed by a contiguous 
destructive lesion 


ANATOMICAL DEFECT OF THE TEMPORAL BONE 

Duke Histoiy B-2594—BMP, a 37-year-old white married woman, had 
a history of a giinding noise in her head of about foui yeais’ duration 
At times it lemained constant and was synchionous with her heartbeat 
and limited to the light side of her head, at othei times it disappeared 
and there was no sound whatsoever She had been able to eliminate the 
sound by digital pressuie over her caiotid There had been no headaches, 
convulsions, sensoiy oi motoi distuibances 

The examination ivas entnely negative with lefeience to her ears, nose, 
sinuses, and throat, neurologic examination was also negative Bruit 
was heard over the right ear with a stethoscope sometimes, at other 
times it could not be heard at all Roentgenogiaphic examination showed 
a defect over the light sinal dural angle There was no abnormal vas 
cular pattern in this aiea, and no change was seen over a peiiod of four 
years The question of an arterio venous aneurysm w as entei tamed, and 
hence an arteiiogram was done, and this was found to be noimal 
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The patient v,as eientualh explored An acute bend in the lateral 
sinus Mas found and nhen this Mas leleased the tinnitus disappeaied 

The onli simptom Mas tinnitus and an 
the temporal hone Mas discoreied b\ loentgenogiani Just mIi tli s 
patient had tinnitus fiom the lateial sinus, oi Mh^ it does not occm moie 
006^6 do not knoM We also do not knoM ^vh^ it occuued inter 

mittentlr 


IDIOPATHIC CHANGE 

Duke Histoii B47I14— KMS an ll-ieai-old Mhite boi Mas fust semi 
m 1945 at the age of 4 because of a histoii of meningitis fm Minch he 



Mas hospitalized for a penod of 26 dais This meningitis staited Mitli 
an acute infection in his light eai complicated bi mastoiditis, foi Mhich 
he had i simple mastoidectomi Examination in 1945 leiealed no posi 
tne phisical findings except that tlieie Mas questionable bone destruction 
in the light mastoid The patient Mas again seen in Julr, 1952 because 
of a facial parahsis that had appeared spontaneousli Mithout otorrhea 
otalgia or am other siniptoms Roentgenogiams at this time rerealed a 
lesion in the petrous apex questionable enlaigement of the sella and 
destiuction in and aiound the mastoid Because of the complicating 
factors in tins case an encephalogiam xvas done Mhich rexealed no ab 
nornialiti The right mastoid Mas explored and a laige mastoid cell 
Mith normal mucous membrane extending toMard the jugulai bulb and 
base of the skull m as found The facial nei i e m as Ir ing uncor ei ed m ith 
neM bone foimation piessing on it The nerre Mas decompiessed but 
It Mas decided not to exploie this petious apex as the heaiing Mas good 
and the child Mas asxnitomatic except foi the paial'sis 
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Just -what tins bov had, we have not the remotest idea We feel that 
his exploiatioii at least advised us that theie vas no destiuctive lesion 
that IS bi tumoi, and the decompiession of the facial neive has bi ought 
back a recoveiy of his facial function 

MIDLINE CEREBELLAR TUMOR 

Duke Historj A 7468—MO, an 18 veai old white single voman pie 
seated heiself at Duke Hospital with a long histoiy of headaches vliicli 
had become much voise in the pieceding tliiee months Theie had been 
no mensti nation for a peiiod of a vear On examination the patient vas 
found to have bilateial papilledema and Inpeiesthesia ovei all tliiee 
blanches of the light Vth cianial neive Theie vas a questionable light 
lovei facial weakness The lemaindei of the neuiological examination 
vas negative Visual fields weie normal Roentgenogi ams of the skull 
revealed mcieased convulsional markings vith questionable -widening of 
the sutures The light squamous tempoialis aiea showed an aiea of 
destiuction The doisum sella was completel} destioied Tne patient 
had xentiiculai an injection vhich showed dilatation of the lateial and 
third \entiicle The aqueduct was displaced upward and dilated The 
entiie tentorium was pushed up The impiession was that a sub tentorial 
tumor had occluded the fouith ventiicle 

The patient w'as exploied, a midline cerebellar tumor was lound that 
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Fig 
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liad occluded the fouitli lentiicle and the pathologic diagnosis nas 
abtioci tonia 

This IS anothei tipe o£ destiuction of a poition of the tenpoial bone, 
nameli the squamous poition due to inci eased mtracianial piessuie 
This falls into the lealm of the neurosuigeon but we aie including it in 
oui senes of cases, as she could just as well haie gone to an eai nose 
and throat man with liei headaches and leceiied the same diagnosis 


RHABDO MYOSARCOMA 

Duke Histon E-6S699—FOB, a 7-vearold white female child had a 
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liistoM of a pohp coming fiom hei light eai for thiee months piioi to 
Decembei LI 1957 The poljp was lemoved, onlj to lecui piomptlv On 
thiee diffeient occasions that the pol\p was lemoved, pathological exami 
nation stated it was chionic inflammatoiy tissue A ladical mastoidec 
tomt ^^as done, only to have a piompt lecuirence of this polyp lil'C 
mateiial in the external auditoij canal and causing a bieakdovn of the 
letioauiiculai wound It was not until the fouith specimen of mateiial 
was taken that a nev diagnosis came back, vhich was myxoma The 
child was admitted to Duke Hospital on Decembei 21, 1957 with this 
past histoiy of opeiation and polyp lecuiience 


Examination levealed a beginning weakness of the right facial neive, 
and two pedunculated hemoiihagic masses could be seen coming fioni 
behind hei right eai Thei weie about the size of a iipe fig Phvsic.il 
examination was entirelv negative except foi hei light eai Xiays 
ipvealed a well done ladical mastoid cavitj, but theie was decalcification 
nlona the eustachian tube, the tempoial mandibulai fossa, and question 
hiV along the foiamen laceiiim On the following dav Decembei 22 
an endauial incision was made, and a soft gelatinous mass was le 
fiom the mastoid cavity, and all the bone coveiing the tegmen 
cniis duial sinal angle, ceiebellum, anterioi and infeiioi bonv 
lateiai sum jemoved The letioaiiiiculai incision was closed with 

mtaiOTted sutuies and plain gut A piessu.e d.essing was put on The 

patienMvithstood the pioceduie well 
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This ivas folloMed bv a senes of X-raj Mith no local recurrences of this 
lesion seen Fuither stud^ repealed it to be p^obabl^ a rbabdomiosar- 
coma She had a clear chest plate on December 21, 1957, the da^ of ad¬ 
mission, but on March 1, 1958, she was re-admitted to the hospital luth 
metastases to the chest and spinal column She subsequentlj died six 
■weeks later from this veri malignant sarcoma Nitrogen mustards were 
also tried following X-raj, but this was to no aiail 

This represents a verj destiuctiie, rapidlj giowing lesion which had 
all the appearances of benigniti under the microscope until lapid re¬ 
growth necessitated a moie careful studi and the tentatiielj correct 
diagnosis was armed at 


COMMENT 

Despite the numbei of vaiied destiuctive lesions that aie 
listed, most of them fall into a categoiy that can be remedied 
suigically, by iiiadiation, or both, as the case may be For¬ 
tunately, piimaiy tumois aiising in the middle eai aie ex- 
tiemely laie, as leported by Fuistenbeig^ in 1924 He le- 
poited the second caicmoma at tins time His liteiatuie le- 
view stated Newhait found only 34 cases of middle eai 
caicmoma piioi to 1917 Geibei stated theie is one middle 
eai cancel to 5000-10,000 of othei eai disease Tod, quoting 
fiom the lecoids of London Hospital, wheie moie than 200,000 
out-patient visits a yeai aie lecoided, encounteied one case 
of middle eai cancel Fiasei- in 1930 leported that among 
646 cases of diseases of the external meatus seen between 1906 
and 1929, theie weie only thiee cases of malignant disease 
(0 464 pel cent) In the Royal Infirmaiy he found that 
among 6605 cases of the external eai and meatus theie weie 
13 cases of malignant disease, that is 0 197 per cent 


SUMMARY 

1 A senes of cases demonstiating destiuctive lesions of 
the tempoial bone has been demonstiated 

2 Diagnostic means of establishing a diagnosis have been 
outlined 

3 Theie aie no simple oi loutine means of establishing a 
diagnosis oi piognosis of a destiuctive lesion of the tempoial 
bone unless one has a tissue evaluation 



788 


ARNOLD & BAYLIN LESIONS OF TEMPORAL BONE 


U The lesions may be (a) congenital, (b) inflammatoiy, oi 
(c) neoplastic 
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INSTITUTE OF OCCUPATIONAL HEARING LOSS 
Colby College, Waterville, Maine 

This course presented by Colby College for seven consecutive 
years is designed to tiain otologists and others inteiested 
in this problem in initiating and conducting healing con¬ 
servation progiams m noisy industries In order to allow for 
maximum individual instiuction, couise enrollment is limited 
The diveisity of experience of the faculty members, assembled 
especially for this couise, provides an unusual opportunity 
for personal consultation on any aspect of occupational hearing 
loss 

The dates of the couise aie August 17-22 1959, and the fee 
of ?200 includes tuition, board and room Requests for fui thei 
information should be made to William A Macombei, Colby 
College, Waterville, Maine 



MODERN ASPECTS OF RHINOPLASTY - 

C J Heinberg, M D , 

(By Invitation), 

Pensacola, Fla 

Foi many yeais little attention was given by the otolaiyn- 
gologists to any foim of ihinoplasty They viewed this vaiiety 
of plastic suigeiy with alaim and allowed the geneial plastic 
suigeons to enter a field which should have lemained entiiely 
within then specialty The ihmologist has the fundamental 
knowledge of the anatomi”^ and plij’’siology which is so neces- 
saiy to lestoie alteied appearances, correct deformities and 
to maintain proper function 

Initially rhinoplasty was regarded only as cosmetic surgery 
Today, many otolaijTigologists have accepted it as a means 
of also collecting disturbed nasal function The nose is sub¬ 
ject to tiauma because of its prominent position, and this has 
been one of the basic causes of the need for ihinoplastj’’ 
Rhinologists have been forced to adopt the new and better 
methods of treatment of injuries resulting from automobile 
mishaps, athletic injuries, industrial accidents, and the manj' 
othei tjTies of nasal injuries 

Because of the universal recognition of its psychologic, 
physiologic and esthetic significance, ihinoplastj’’ has made 
much progress It is important to note that the term rhino¬ 
plasty, which is derived from the Greek Rlris, meaning nose, 
and Plassein, to form, is now used to embrace more than 
simple cosmetic nasal suigeij’ Goldman^ states that a change 
in the form of the nose or any component part constitutes 
a rhinoplasty 

Tire teim includes the categories of cosmetic rhinoplasty, 
which would combine the correction of external nasal de- 
foiinities for treatment of the frustrated ego, and functional 
rhinoplasty for the alle’vration of impaired nasal function 

•Read at the Meeting of the Southern Section of the American Lar\n- 
gological Rhinological and Otological Soclet' Atlanta Ga Jan 23 1''59 

Editors Xote This manuscript receiied in The Larvngoscope Office and 
accepted for publication Jan 2S 1959 

789 



790 


HEINBERG RHINOPLASTY 


It IS well-known that nasal deformities affect an individual’s 
mental well-being and may result in social msecuiity and 
economic haidship 

It has been suggested that eveiy candidate for cosmetic 
suigeiy be asked thiee questions 

1 Do you sleep well‘d 

2 Do you eat well ’ and 

3 How many days aie you absent from woik’ 

If the patient cannot answer these questions satisfactoiily, 
no suigery should be contemplated, and the individual should 
be lefeired to a psychiatrist for an evaluation In a psychiat- 
iic study of a senes of cases, Linn and Goldman^ state that 
with few exceptions, the patients who came foi ihmoplasty 
weie cleaily ill fiom a psychiatiic point of view The syn- 
diome they discoveied consisted of a constiiction of the ego 
to the point where these peisons believed that people looked 
down on them because of the shape of then noses Seeing 
then deformities minoied each day, these people magnify 
what they view to the point wheie it becomes obsessive Ac¬ 
cording to Schildei^ each one of us has a mental image of his 
appeal ance When this is displeasing, the mental well-being 
of the individual is disturbed 

It is quite amazing to obseive the immediate reaction of one 
of these individuals to a well peifoimed rhinoplasty Theie 
IS a lapid reorganization of the patient’s mental image of 
himself The infeiiority feelings are replaced with feelings 
of self confidence Patients display new warmth, which is 
so maiked that it is evident in their photographs Much 
could be said and wiitten of the psychiatric aspects of ihino- 
plasty It IS most impoitant that the ihinologist lecognize 
occasionally mentally distuibed patients befoie suigery and 
employ psychiatiic advice It is these patients as a rule who 
cause the postoperative headaches foi the suigeon, yet, on 
the other hand, they can be the most satisfied and grateful 
individuals when handled propeily 

It can be leadily undeistood that in oui competitive world 
of today personal appearance plays an important role m the 
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success of the individual Pei sons who have nasal defoimities 
find that these eithei detiact fiom their economic advance¬ 
ment, 01 sometimes become then fortune when they capitalize 
an oddity, as did Jimmj'^ Duiante and W C Fields 

FUNCTIONAL 

The pioblem of nasal obstiuction has consistently offeied a 
challenge to the ihinologist Alteied functions of bieathing 
and eating cause patients to consult then physicians foi lelief 
fiom these distiessing sjmiptoms Secondaiy symptoms, such 
as diy and lecinimg soie tin oat, healing deficiencies fiom 
insufficient aeiation of the middle eai due to blocked bi entil¬ 
ing on the convex side of a seveiely denated septum, hjTier- 
plastic ihinitis and othei sequelae also aie subjective com¬ 
plaints 

Most of the nasal defoimities imolvmg the external nasal 
pyramid and/oi the nasal septum aie tiaumatic in oiigin 
They may be heieditaiy oi developmental 

Knschner^ states that injuiies to the nose which cause 
defoimities aie found in the newborn They are 

A Recent, occuiimg duiing biith, 

B Pienatal, occuiimg as a result of foices applied to the 
nose duiing intiautenne life 

Duiing delivery the foice of the motive powei in the 
physiology of childbirth cieates a piessuie of almost 40 
pounds This piessuie, which is exerted on the nose duiing 
the passage of the infant thiough the biith canal, fiequently 
causes a sepaiation of the caitilaginous portion of the septum 
fiom the vomeiian gioove This can be easily leplaced with 
the thumb and foiefingei and lequiies no special tiainmg or 
instruments It is incumbent on all otolaiyngologists to le- 
quest obstetiicians to inspect and palpate eveiy infant’s nose 
foi septal dislocations, as a pait of Ins loutine examination, 
to deteimine the piesence of nasal abnoimalities and any othei 
defoimities of the new bom 

The pienatal injuij' is usuallj’’ moie extensive than biith 
canal injuiies, as it usually involves the bony as well as the 
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caitilaginous pyiamid and septum. It lesults fiom intia- 
uteiine piessure pushing the nose against the mothei’s bony 
pelvis duiing intiauterine life Cottle and Kiischnei^ agiee 
that instrumentation of these deformities is valueless and 
that the nose lesumes a midline position, or maikedly im- 
pioves, before the infant leaches the age of 3 months 

The nasal bones, lobular cartilages and septum, deserve veiy 
caieful study in all cases of tiauma This should include all 
forms of examination, such as inspection, intianasal examina¬ 
tion, palpation, and X-iay films Only by these means can 
defoimities and alteiation of nasal physiology be discoveied 
and latent effects be pi evented 

When fiactuie of the nasal pyiamid occurs, it is impoitant 
to collect any defoimities foi physiological as well as cosmetic 
leasons If the uppei lateial caitilages are torn, it is neces- 
saiy that they be lepositioned and fixed in place Cottle' 
states that the ends of the lobulai cartilages help as function¬ 
ing stiuctuies of the nose, and that dishaimony between the 
stiuctuies of the external nasal pyiamid and the internal nose 
IS a cause of nasal illness 

Most nasal fractures occui in the lower thin poition of the 
nasal bones It requires a ciushing blow to cause a fiactuie 
in the upper half, wheie the bone is thick and film Simple 
fiactuie can be ieduced easily with an elevator or manipula¬ 
tion with a f 01 ceps, such as the Walsham Open i eduction is 
advocated and offeis some advantages This is done by utiliz¬ 
ing existing laceiations oi by the usual ihmoplastic appioach, 
and with the elevation of the dorsum fiagments can be in¬ 
spected diiectly, repositioned under diiect vision and hema¬ 
tomas evacuated Bettei cosmetic, as well as physiologic 
results can be achieved This is paiticularly tiue if there is 
involvement of the septum 

In cosmetic ihinoplasty, the patient seeks the physician, 
lequesting the opeiation When theie aie nasal defonnities 
lesultmg fiom injuiy, and the function can be improved by 
the nioceduie as well as appeal ance, the physician should not 
Lpc^itate to lecommend it" Rhinoplasty is the only proceduie 
f • the collection of defoimities resulting fiom old and 
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neglected fiactuies of the nasal bones Restoiation of the 
nasal bones to piopei position and lealigning of the lobiilai 
caitilages can be done solely in this mannei 


SEPTAL INJURIES 

Alteiation of the nasal septum fiom the midline is a common 
sequella of nasal tiauma As lepoited in a previous piesenta- 
tion,® it IS ms’^ desiie to classifj* septal in] lines chionologicallj’ 
as 

1 Pienatal, 

2 Birth injlines, 

S Pie-adolescent in]lines, 

Post-adolescent injuries 

New concepts of treatment make this classification im- 
poitant 

As afoiementioned, the pienatal injiines aie caused by 
forces applied to the nose duiing intiaiitenne life, and no 
attempt is made to coirect these foi at least thiee months 
aftei birth 

The birth in] lines aie simple cartilaginous displacements, 
and aie replaced by either manual oi instilunental manipula¬ 
tion of the cartilage back to the midline Formerly, pre- 
adolescent injuries to the nasal septum were problems If 
immediate replacement and packing in the midline did not 
correct and latent deflection occur red, the defoimitj- was 
left alone until full development of the nose had taken place 
Most authorities agreed that the period of full nasal develop¬ 
ment is about 18 years of age Correction by submucous 
lesection could not be done in these cases, as removal of tissue, 
as done in the classical surgical procedures of Metzenbaum, 
Killian or Freer, interfered with the groirth and development 
of the nose by removal of the growth centers, winch are sup¬ 
posedly located at the junction of the quadrilateral cartilage, 
the perpendicular plate of the ethmoid and the vomer Manv 
surgical procedures were evolved, such as cross-hatching of 
the quadrilateral cartilage, in the effort to restore blocked 
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nasal lespiiation to noimal bieathing Jennes® lemaiks that 
as the septum goes so goes the nose If the septum is twisted 
in a child the nose grows the same way. 

When the septum is dislocated fiom the vomerian gioove 
and caudal deviations ensue, not only is nasal lespiration 
impaiied, but facial development in the young, is hindered 
also Foi many yeais, physicians have recognized adenoid 
facies fiom nasal an way obstruction, but it is only lately that 
septal facies has been regarded as a definite entity 

In the developmental process, the external face muscles 
serve to lengthen the facial skeleton, and the tongue muscles 
spread the facial structures laterally Goldman^® recognized 
that when the caudal end of the septum was deviated in chil¬ 
dren the apposition of these muscles was interfered with, and 
other deformities resulted These post-adolescence deformities 
were resultant from trauma in pre-adolescence He pro¬ 
posed a term® "Maxillofacial Triad” to designate the dis¬ 
figurements of 

1 Crooked nose—caused by caudal septal deflection, 

2 Gothic arch of the palate—dental deformities—Malocclu¬ 
sion, 

3 Chin deformities—Microgenia—Micronathia 

Salingerrelates that much has been written and said 
about the septum in lecent years Older procedures have 
been subjected to modifications, and new methods advocated 
It IS quite apparent, therefore, that surgery of the septum is 
not as simple as it seemed to be in the days when we had only 
the submucous resection, and before the piesent era of the 
enthusiasm for rhinoplasty This is true, and very fortunate 
In his enthusiasm for rhinoplasty, Goldman’® devised a septal 
technique which lends itself to surgery on the septum of the 
child This operation is a combination of rhinoplastic and 
septal surgical procedures The dorsum of the nose is un¬ 
covered, as in classic rhinoplasty, and transfixion of the 
septum \s done The septum is thus mobilized and submucous 
elevation of the mucous membrane, mucopenchondiium and 
mucoperiostium is accomplished from the caudal end of the 
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septum “ The septal (quadulateial) caitilage is incised 
veitically, Cl eating two caudal veitical segments, which aia 
fieed at the base bj’- incisions along the nasal spine and maxil- 
laiy ciest, thus bieaking the spimg of the cartilage Posteiioi 
bony deviations aie leplaced in the niidline by fiactuiing, if 
they aie piesent The caudal segmented poition of the sep¬ 
tum IS then sandwiched togethei by mattiess sutiues, and 
septocolumellar sutuies leattach the septum to the columellr' 
Light packing uuth vaseline gauze, and external ihinoplastic 
diessings aie applied Thus the septum is leplaced in the 
midlme with no lemoval of tissue and no interfeience unth 
groirth centeis ” It is a piophylactic pioceduie in the pie- 
vention of the maxillofacial tiiad, and lestoies noimal nasal 
pliysiologj’’ This technique is also used in suigeij’’ of the 
septum in adults with more acceptance by the patient, and 
less chance of saddle nose, diopped tip defoimities, and 
columella letiaction, which aie seen as sequelae to other types 
of pioceduies, theiefoie, any defoimity, injuiy oi disease of 
the nose, should become the lesponsibility of the iliinologist,^® 
it IS he who IS dedicated to the pievention and tieatment of 
nasal diseases In ihinoplasty, the otolaijmgologic siugeon 
has a veiy valuable addition to his aimamentaiium 

COMMENT 

Just as the speedy jet planes have siipeiseded the eaily 
aeioplane of the Wiight Biotheis, and atomic weapons have 
leplaced the musket, so have new innovations been added to 
the aimamentaiium of otolaiyngologj’’ 

New concepts of the management of nasal injuiies and de- 
foinnties have been piesented with special lefeience to 
psychiatiic aspects, and the collection of nasal pathology 
111 childien, to lestoie noimal ph 5 ’'siology and prevent post¬ 
adolescent sequellae 

It IS emphasized that the ihmologist is the moie competent 
specialist to diagnose and manage nasal injiiiies 
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THE EIGHTH BRAZILIAN CONGRESS 
OF OTOLARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY 

The Eighth Biazihan Congiess of Otolaryngology and 
Bionchoesophagology will be held in Poito Alegre, Biazil, 
the fust week of Septembei, 1959 Piesident Di Ivo A 
Kuhl, Andiadas 1727, Poito Alegie, Biazil 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Brling W Hansen, 90 So Ninth St, Minneapolis, Mum 
Executive Secretary Dr William L*. Benedict, Mayo Clinic, Rochester 
Minn 

Meeting Palmer House, Chicago, Ill, OcL 10 15, 1959 

AMERICAN ASSOCIATION FOB CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Carevr Tower, Cincinnati, O 
President-Elect Dr D C Samuel Pruzanskv, D D S , S40 So Wood St, 
Chicago 111 

Secretarv Treasurer Dr Spriestersbach, Ph D, Deptartment of Oto- 
larvngologv, TJniiersity Hospital, Iowa City, la 
Meeting Palace Hotel, Denier, Colo, May 12-14, 1960 

AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople 1100 E Genesee Dr, Si racuse 10, N T 
Secretari Di Dean M Lierle, Uniiersitv Hospital, Iowa Citv, la 
Meeting Chicago, Ill, October, 1959 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr Yerlmg K Hart, lOT W 7th SL, Charlotte, N C 
Vice-President Dr Daniel C Baker, Jr , 903 Park Ave , New York, N Y 
Secretarv Dr F Johnson Putney, 1712 Locust St, Philadelphia 3 Pa 
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AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr W J McNallv, Montreal, Canada. 
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Chairman Dr Paul H Holinger, Chicago, Ill 
Vice-Chaiiman Dr Laivience R Boies, Minneapolis, Minn 
Secretary Dr Walter B Heck, San Francisco, Calif 
Representative to Scientific Evhibit Di Walter H Maloney, Cleveland, 
Ohio 

Section Delegate Dr Gordon P Harkness, Davenport, la 
Alternate Delegate Dr Dean M Lierle, Iowa City, la 
Meeting Miami Beach, Fla, June, 1960 


AMERICAN OTOLOGICAL SOCIETY, INC 

Piesident Dr R C Mai tin, 384 Post St, San Francisco 8, Calif 
Secretary Dr Lawrence R Boies, University Hospitals, Minneapolis 14, 
Minn 

Meeting Deauville Hotel, Miami Beach, Fla , Maich 13 14, 1960 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Piu® 
burgh, Pa 

Secretary Dr Louis Joel Peit, 66 Park Ave, New York 16, N Y 
Treasurer Dr Arnold L Caron, 36 Pleasant St, Worchester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

President Dr Kenneth H Hinderer, 402 Medical Arts Bldg, Pittsburgh 
13, Pa 

Secretary Dr Robert M Hansen, 1735 No Wheeler Ave, Portland 17, 
Ore 

Annual Clinical Session October 8 9, 1959, Illinois Masonic Hospital, 
Chicago, Ill 

Annual Meeting October 10, 1959, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Oscar J Becker, Chicago, Ill 

Vice President Dr Sam H Sanders, Memphis, Tenn 

Treasurer Dr Joseph C Miceli, Brooklyn, N Y 

Secretary Dr Samuel M Bloom, 123 E 83rd St, New York 28, N Y 
Meetings New York, N Y , July 17, 1959, Chicago, Ill, Oct 15 17, 1959 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Pr(>cldent Dr Joseph W Hampsey, Grant Bldg, Pittsburgh 19, Pa 
Secretary-Treasurer Dr Daniel S DeStio, 121 S Highland Ave, Pitts 
burgh 6, Pa 
Annual Meeting 



ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER- 
CAMPJNAS 


President Dr Antomo Angusto de Almeida, 

First Secretary Dr Alberto Galo 
Second Secretary Dr Alfredo Porto 

Librarian-Treasurer Dr L de Souza Queiroz , — 

Editors for tbe Archives of the Society Dr J Penido Bumier, 
Guedes de Melo Pilho and Dr Roberto Franco do Amaral 
Meetings Tvrice every month, first and third Thursdays, 8 30 PM 


Dr 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidents Dr Julio Quevedo, 15 Calle Oriente No 5 ^ ^ 

First Yice-Presidente Dr Hector Cruz, 3a Avenida Sur No 72 
Second Vice-Presidente Dr Jose Luis Escamilla, 5a Calle Poniente 
No 48 

Secretario Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Tice-Presidente Dr Luis Sune Medan 

Secretario Dr Jorge Perello. 319 Provenza, Barcelona 

Vice-Secretano Dr A PinarL 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr tValter E Loch, 1039 No Calvert St Baltimore, Md 
Secretarv-Treasurer Dr Theodore A Schvrartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K. Segre 
Vice-Presidente Dr A P Belou 
Secretario Dr S A Aranz 
Pro-Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro-Tesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr G Arnold Henry, 170 SL George SL, Toronto, Ontario 
Secretari Dr Donald M MacRae, 324 Spring Garden Rd , Halifax, ICova 
Scotia 

Meeting Sheraton-Broct Hotel, Niagara Falls Ontario, October 9 10,1959 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr MTlham F Hubble Decatur Ill 
President-Elect Dr Charles D Sneller, Peoria, Ill 
t ice-President Dr Edgar T Blair, Springfield, Bl 
Delegate at Large Dr G Leroy Porter Drbana, Bl 
Secretary-Treasurer Dr Clarence A Eleischli, Springfield HI 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr Stanton A Fi ledberg, 122 So Michigan Ave, Clncago 3, 
Ill 

Vice President Dr Maurice Snitman, 408 So 5tli Ave, Maywood, Ill 
SecretaryTieasuiei Dr Pletcliei Austin, 700 No Michigan Ave, Clii 
cago 11, Ill 

Meeting Fust Monday of each month, Octohei through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

Piesident Di Enrique Giunwald S 
Vice President Dr Agustin Estartus 
Secretary Dr Marcos Chaimovich S 
Tieasurei Dr Benjamin Kapkan K 
Diiectoi Di Alheito Basternca A 


COLORADO OTOLARYNGOLOGY SOCIETY 

Piesident Di James T Blair, Denvei, Colo 

Vice President Dr James Rigg, Grand Junction, Colo 

Secietary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

Piesident Di John E Arthui 
Secietaiy Di M L Battles 

Meetings Pii st Monday of Octobei tin ough May, Univei sity Club, Coluni 
bus, 0 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edward A Newell 
Vice President Dr Thomas M McCioiy 

Secretary-Treasurer Dr James L Baldwin, 1627 Medical Aits Bldg 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Cariil 
Secretaiy of the Exterior Dr Aldo G Remonno 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandino 
Pro Secretary of the Exterior Prof Dr Jaime A del Sel 
Pro Secretary of the Treasuiy Dr Jorge Zubizarreta 


first central AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Di Victor M Noubleau, San Salvador 

Secretary Treasurer Dr Hector R Silva, Calle Arce No 84 San Salva 
dor, El Salvador, Central America 


FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

o.ocs.rtpnt Di G DeKle Tajloi, JacKsoniille, Fl.i 
? rtP it-Elect Di Kenneth S Whitmei, Miami Fla 
? =1 V oepfesident Di William H Andeison Ji Ocala Fla 
I xrtp president Di Marion W Hestei Lakeland Fla 
lecietaiT Tte^^siiiei Dr Joseph W Tavloi, Ji , 1 DaMs Bhd Timpa 6, 

Fla 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretary 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice President Dr William Skokan 
Secretary Treasurer Dr Paul RocKnell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballeio 
Vice President Dr Joseph Freeman 
Secretarj Treasurer Di H Cat Ron Honard 

Meeting Quarterlj in Marcb, Ma>, October and Decembei on tbe second 
Thursday of the month, 6 30 P M, at the McAllister Hotel, kliami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, Tokyo, Japan 

Secretary Dr Chevalier L Jackson, 3401 N Broad St, Philadelphia 40, 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President Elect Dr Dick H Underivood 

Secretarj Dr James T Robison, 4620 J C Nichols Parkway, Kansas 
City, Mo 

Meeting Third Thuisday of November, January, February and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max B Pohlman 
Secretary Treasurer Dr Wendell C Irvine 
Chairman of Ophthalmology Section Dr Carroll A McCoy 
Secretary of Ophthalmology Section Dr Philip D Shanedling 
Chairman of Otolai yngology Section Dr Robert W Godwin 
Secretary of Otolaryngology Section Dr Francis O’N Morris 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire 
Blvd , Los Angeles, Calif 

Time 6 30 PM last Mondaj of each month from September to June, 
inclusive—Otolarj ngology Section 6 30, first Thursday of each month 
from September to June, inclusiie—Ophthalmology Section 

LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Fred D HolloMell, Lamar Life Bldg, Jackson Miss 
Secretarj Dr Edley H Jones 1301 Washington St Vicksburg, Miss 
Meeting 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical order monthly 
Secretary Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretary Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

Piesident Dr Cesar LaBoide, Mexico D P 
Vice President Di M Gonzales Ulloa Mexico D P 
Seci etary Dr Juan De Dios Peza Mexico D P 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Monterey 47, Mexico 7 D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow Princeton Mo 

Secretary-Treasurer Di Harold Swanberg, Quincy, Ill 

Assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, 111 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging) 

Piesident Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1 Amsterdam 

Treasurer Mis P Velleman-Pinto, Jac Ohrechtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice President Dr George E Bradord Winston Salem, N C 
Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 7, 
N C 
Meeting 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarborough, York 
snne ^ 

Vice President Mr J H Otty, Fnzley Old Hall, Prizinghall Road, 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas. 27 High Petergate, York 
Yoi kshire 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


President Di David D DeWeese. 1216 S W Yamhill St, Portland 5, 
Secr'^etaryTreasuiei Dr Paul B Myers, 223 Medical Dental Bldg, 
Portland 5, Ore ,i^ontli from September through May. 

^ wl'n. V Thiele Restaurant, 23rd and W Burnside, Portland, Ore 



OTOSCLEROSIS STUDY GROUP 

President Dr B P Fo'irler. Jr , 180 Fort TTaslungton Axe , Nerr York 
Secretarv-Treas'urer Dr Artliiir L Jners, 1018 Brorm Building, Louis 
Meeting Palmer House, Chicago, Ill, October 11, 1959 

PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Dr H Lerox Goss, 620 Cobb Bldg, Seattle 1, 'Washington 
Secretarv-Treasurer Dr Homer E Smith, 508 East South Temple, Salt 
Lake Citv, Utah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-UARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, TOO Ko Michigan Blvd, Chicago, 111 
Executive Secretarv Dr Chevaher L Jackson, 3401 N Broad St, Phila¬ 
delphia 40, Pa. U S A 

Meeting Seventh Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology 
Time and Place Miami Fla, March, 1960 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice-President Dr Joseph P Atkins 
Secretarv Dr 'Wilham A, Lell 

Executive Committee Dr Harry P Schenck, Dr Benjamin H Shuster, 
Dr William A Lell, Dr William J Hitschler, and Dr Chevalier L 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Macano G Tan 426 Evangelista, Manila P I 
Vice-President Dr Anston G Bautista 460 Isaac Peral Manila, P I 
Secretarv-Treasurer Dr Angel Enriquez, American Hospital Aduana 
St Manila P I 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emorv A Rittenhouse, 203 Masonic Bldg McKeesport Pa 
Vice-President Dr Carson S Demlmg 5X3 Jenkins Bldg , Pittsburgh 22 
Pa 

Secretarv-Treasurer Dr Clvde B Lamp SlOl Jenkins Arcade, Pitts 
burgh 22 Pa 

PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Coste Quinta Avenida, de Liberdale 65 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson Bremerton Wash 

President Elect Dr Carl D F Jensen Seattle Wash 

Secretarv Dr Willard P Goff 1215 Fourth Ave Seattle Wash 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie E Christ, 210 N Central Ave, Glendale, Calif 

Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 

Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, Los An 
geles 57, Calif 

Mid-Winter Clinical Convention annually, the last two weeks m January 
at Los Angeles, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Levine 
Vice Chairman Dr Russell Page 
Secretary Dr James J McFarland 

Treasurer Dr Edward M O’Brien 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr P T Land, 13 Newton Place, Glasgow, C 3 
Secretary-Treasurer Dr J P Birrell, 14 Moray Place, Edinburgh 

Assistant Secretary Dr H D Brown Kelly, 11 Sandyford Place, Glas 

gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribin P 

Secretario Dr Pelix E Lozano 

Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice-President Dr Jorge de CArdenas 
Secretary Dr Pablo Hernandez 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Prank Canosa Lorenzo 
Vice-Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 


Presidents Dr Aldo Remorino 
Vice Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo SuArez, Dr Nondier Asis R, Dr Jorge Bergallo 
Yofre 

SOCIEDAD DE OTO RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 


President 

Secretary 

Treasurer 


Dr Salvador Mixco Pmto 
Dr Daniel Alfredo Alfaro 
Dr Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hmojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Maranes 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretary Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice-Presidente Dr Cesar Cabrera Caldenn 

Secretario Dr Jose Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jose Gross 

Vocal Dr Pedro Hemdndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltrdn Castillo 
Secretario General Dr Don Alfonso Vassallo de MumberL 
Tesorero Dr Don Rafael Garcia Tapia. 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice-Presidente Dr Silvestre Rincon Fuenmavor 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gomez 

Vocales Dr Miguel Octano Russa, Dr Benjamin Briceno, Dr Oscar Gon 
zalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 
Secretary Dr Decio Lisboa Castro 
Treasurer Dr Jorge Valentm 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Vice-Presidente Dr Alonso Rov 

Second Vice-Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesorero Dr Ramon Crespo 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 
Vice Presidente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 
Vogais Dr Teofllo Esquivel 

Dr Antonio Gancela de Amorim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Lt Col Stanley H Bear, USAP (MC), USAF Hospital, Max 
well (Air University), Maxwell Air Force Base, Ala 
Secretary-Treasurer Capt Maurice Schiff, MC, USN, U S Naval Hos 
pital, Oakland, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr F R Price, 118 Rutledge Ave, Charleston, S C 
President-Elect Dr L D Lide, 161 W Cheves St, Florence, S C 
Vice-President Dr R. E Livingstone, 1505 Main St, Newberry, S C 
Secretary Treasurer Dr Roderick Macdonald, 330 E Main St, Rook 
Hill, S C 

Meeting Jointly with the N C Society of Eye, Ear, Nose and Throat 
Next joint annual meeting of The South Carolina Society of Ophthal 
mology and Otolaryngology and the N C Eye, Ear, Nose and Throat 
Society at Charleston, S C, Sept 14, 15 and 16, 1959 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr V Eugene Holcombe, Charleston, W Va 
Chairman Elect Dr G Slaughter Pitz Hugh, Charlottesville, Va 
Vice-Chairman Dr George M Haik, New Orleans, La 
Secretary Dr Mercer G Lynch, New Orleans, La 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Building, Rich 
mond, Va 

President-Elect Dr Emanuel U Wallerstein, Professional Building, 
Richmond, Va 

Vice-President Dr Calvin T Burton, Medical Arts Building, Roanoke 
Va 

Secretary Ti easurei Dr Maynard P Smith, 600 Professional Building, 
Richmond, Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
and otolaryngology 


^ * Dr James K Stewart, Wheeling, W Va 

President Frederick C Reel. Charleston, W Va 

Secretary-1 reasui 
Annual Meeting 



NOTICE TO CONTRIBUTORS 


The Lakyngoscope lesen^es the right of exclusive publication 
of all articles submitted Tins does not preclude their publication 
in Transactions of various Societies 

Manuscripts should be tj'pewiitten, double spaced, on one side 
of paper only and with sufficient maigins to allow for collections 

Author’s name and city should appeal diiectly under title on 
fust page, street address at end of article 

All prints 01 photogiaplis to be submitted in black and wlute, 
m good sharp contrast Good halftones depend upon clear photo¬ 
graphs Line drawings foi zincs to be in black and white Colored 
inks or red or blue quadrille rulings will not reproduce 

References should be complete author’s surname, initials, 
title of article. Journal, volume, page, month, year 

r 

Six illustrations will be furnished for each ai'ticle without cost 
to author Authors will please limit illustiations to six or assume 
the expense of additional illustrations 


Pi oofs will be submitted to authois foi collections If these 
are not returned, articles mil be published as corrected in this 
office 

Reprints mil be furnished at the follomng prices 
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TAYLOR SKIN AND SCUBA DIVING 


imaginative minds of today The modem physician must 
assist his fellow man in these endeavors and familiaiize him¬ 
self with the physics and physiology of the subaquatic and 
space enviionments The military physician has made a gieat 
contiibution in this field, and without his undei standing and 

guidance man’s pi ogress in these two lealms would be veiv 
limited 

Spoits diving has today become a lecieation foi mil¬ 
lions of people thioughout the woild The undei watei divei, 
equipped with the snoikel (undeiwatei bieathmg tube), face 
mask, and flippeis is commonly known as a skin divei The 
time and depth of his undei watei exploiations aie dependent 
upon the length of time he is able to hold his bieath In 1944, 
a Flench naval officei, Capt Jacques-Yves Cousteau, and a 
lenci engineei, Emile Gagnan, designed the Aqua-Lung 
ns evice consists of a tank oi tanks containing an undei 
piessuie which dehveis the an thiough a tube and mouth¬ 
piece to the swimmei at a piessuie compaiable to that of 
le aqua ic depth he has attained The equipment is common- 
y mown as self-contained undei watei bieathmg appaiatus, 
conventionally shoiteiied to the teim “scuba ’’ The duiation 
of the undei watei peiiod and the aquatic depth the divei 
attains with this equipment aie limited only by the physiology 
and physics which govern his being and the amount of air 
in the tank In addition to piotectmg his lespnatory tiact 
fi om the watei and pi eventing body chilling, he must now 
adapt himself to the effect of the piessuie exeited on his 
body by the subaquatic enviionment 

Eveiy physician should know the medical pioblems and 
dangeis inheient m skin and scuba diving This knowledge 
IS of the essence to the physician who lesides neai watei 
which attiacts the cuiious of all ages Theie aie avid en¬ 
thusiasts m eveiy state in the Union Wheievei theie is an 
old watei-filled quaiiy of sufficient depth to invite cunosity, 
theie will piobably also be a gioup of these diveis 

Many of the medical pioblems involved aie ielated to the 
specialty of otolaiyngology Otolaiyngologists should be cog¬ 
nizant of these pioblems, both fiom the standpoint of pie- 
vention and of tieatmeiit They should be piepaied to offei 
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adMce as to the physical lequiiements for this sport and 
should discouiage those pel sons from diving who aie not 
phvsicallv 01 mentally fitted to engage in it 

DmNG PHASICS 

Foi piactical pin poses watei is incompi essible Aii is 
easily compiessible, and changes in volume lesulting fiom 
small changes in piessuie aie leadilv observed Atmospheiic 
piessuie IS due to the weight of an just as natei piessuie 
IS due to the weight of water An immersed body is subjected 
to the sum of the atmospheric and water pressures This 
value is known as absolute pressure Atmospheric piessuie 
at sea leiel is the weight of a column of air one square inch 
cross section having a length extending in the vertical direc¬ 
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tion as far as the atmosphere extends This measuied pres¬ 
sure is approximately 14 7 pounds per square inch, and it is 
called a pressure of one atmosphere 

One atmosphere of pressure at sea level is equivalent to a 
one inch squaie column of watei 33 feet high and beneath the 
suiface Every foot of depth of sea water pioduces a pies¬ 
suie of 0 445 pounds pei squaie inch, and every 33 feet of 
sea watei exerts a pressure equivalent to one atmosphere of 
piessuie The atmosphere abo\e the suiface is also exerting 
a pressure of 14 7 pounds per squaie inch 

According to Boyle’s law, the volume of a body of gas vanes 
inieiseh to the pressure to which it is subjected if the tem¬ 
per ature remains constant The density, however, \aiies 
directly Fig 1 illustrates the effect of piessuie on the lung 
of the skin duei and Fig 2 demonstrates the equalization of 
pressure on the scuba dnei 

Since the human bodj is composed mostly of solids and 
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ONE ATMOSPHERE 
(IS LB/SQ/IN) 

REPRESENTS DENSITY 


BOYLES LAW 

VOLUME IS INVERSELY 
PROPORTIONAL TO PRESSURE 


Fiir 1 Bo'los —Skin ni\inj, Piessiiic chanR'es occuiiinp: in tin 
Inn*’ of Llic «?Kin (li^cI with tile f^lottis clot-ed Tlio lunp: coinpic'^scd 1>> 

the cMcinil ambient pii«suio 

A At TT foot (2 atmo'iplieTes absolute piossute) tlie picssuic is douiiicd 
uid tlie volume is h ilf 

C At fiO feet (3 atmospberes of prcssuic) tlie volume Is ono-tliiid md 
the piessuie tiiplod 

C \t nn feet (1 atmospbeics) the volume la oiie-fouitb and tlie prcssuic 
IS inci cased foui timea 
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2 Bo\les La^\—Scuba DiMng The scuba delivers air througrh 
the open glottis to the lung at a pressure that varies with the ambient 
pressure 

33 ^et (2 atmospheres absolute pressure) the lung volume remains 
the same Pressure and densxtv are doubled 

B At 66 feet (3 atmospheres; the lung volume remains the same Pres¬ 
sure and densitv are tripled 

At J 19 feet (4 atmospheres) the lung volume remains the same Pres¬ 
sure and densitv are increased four times 
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fluids, it IS able to withstand inci eased piessure well Behnke,'' 
in 1944, obseived that the remarkable phenomenon of adapta¬ 
tion to enviionmental stress is exemplified by man’s toleiance 
to lapid and extieme alteiations in barometiic piessuie “If 
piessure alone is consideied,” he stated, “apait from the effect 
of gases in the visceia, in the auial and sinal spaces and m 
solution in tissues, then vaiiations in piessure m the lange 
of 0 11 atmospheies (50,000 altitude) to 16 1 atmospheies 
(500 feet diving depth) aie without physiologic effect ” Pies¬ 
suie differentials developing fiom localized inability to tians- 
mit the inci eased pressuie lead to pain and disease in the skin 
and scuba divei This effect takes place mainly in the middle 
eai and sinuses The scope of this papei is limited to the 
pioblems of the eais and sinuses and the relationship of the 
larynx to the development of air embolism, pneumothoiax and 
mediastinal emphysema The numeious problems of diving 
as 1 elated to the effects of the paitial pressuies, and solution 
and evolution of gases aie not included 

OTOLARYNGOLOGIC PROBLEMS 
Ptessuie Facto? s 

The noimal eai maintains a piessuie equal to that of the 
immediate enviionment The eiistachian tube piovides the 
only means of equalizing the an piessuie in the middle eai 
to the changing pressuies of ascent and descent The main 
function of this tube is to ventilate and diain the middle eai 
Its phaiyngeal ostium is noimally closed except when opened 
by positive piessure in the nasophaiynx oi musculai activa¬ 
tion by the tensor veil palatini, levatoi palati and salpmgo- 
phaiyngeus muscles The nasophaiyngeal ostium of the tube 
acts as a valve which is noimally closed The lespiiatoiy 
ciliated epithelium beats downwaid towaid the nasopharynx 
A positive pressuie in the middle eai opens the eustachian 
tube with little difficulty, as occuis in ascent 

Aimstiong and Heim® demonstiated that m descent the 
eustachian tube acts as a flutter valve and lemains closed 
undei all degiees of piessuie unless it is opened by voluntaiy 
action One subject tested to a piessuie of minus 470 mm of 
meicuiy suffeied a tympanic peifoiation These authois 
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showed that voluntaij^ opening of the tube will immediately 
equalize piessuie completeljL WHien a negatne piessuie of 
fiom 80 to 90 mm of meicuiy oi moie had developed in the 
tyonpanic cavity, it was impossible to open the tube voluntaiilj* 
This degiee of negative piessuie held the fibiocaitilaginous 
poition of the eustachian tube collapsed The atmospheiic 
piessuie then had to be decieased befoie the tube could be 
voluntaiily opened 

Aeio-otitis Media 

A piessuie diffeiential between the an of the middle eai 
and the external enviionment sets up a pathological state in 
the middle ear Aimstiong and Heim® designated this condi¬ 
tion aerO'Otitis media and stated that it commonly occuis dui- 
ing change of altitude in aiiplane flights It is chaiacteiized 
by congestion, inflammation, discomfoit, and pain in the 
middle ear, and theie may be tinnitus, vertigo and tempoiaiy 
01 peimanent impaiiment of healing Bleeding may occui 
in seveie cases The pathological changes may, m fact, vai 3 ' 
fiom slight congestion to extensive luptuie of tissue Aeio- 
otitis media is piobably the most common pathological condi¬ 
tion resulting from fljnng and skin and scuba diving 

In the person with a widelj' patent eustachian tube aeio- 
otitis media wmuld not develop on ascent or descent as theie 
would be a free flow of an betw^een the middle eai and the 
nasophaiynx Any condition ivhich enhances the narrowing 
of the tube increases the likelihood of aeio-otitis media’s de¬ 
veloping 

The degiee of pathologic change caused bj’^ otitic barotrauma 
vanes with the amount of pressure differential betw^een the 
middle ear and the ambient pressure, and the length of time 
befoie the pressures aie equalized The tissue changes aie 
due to a suction effect, the mechanism of wdiich might be 
compared to that which occuis when the suction bulb is put 
on the aim in the capillary fiagility test In the mild case 
of baiotiauma theie is a slight retraction of the tjnnpanic 
membiane and a dilatation of the malleolar vessels and the 
vessels in Shiapnell’s membiane The vessels in the middle 
eai also expand, and the negative pressure causes them to 
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become more dilated and engoiged In piolonged and seveie 
baiotiauma theie is an incieased engoigement of these vessels 
and moie pionounced letiaction of the tympanic membiane 

Small subepithelial hemoiihages may occiu in the tympanic 
membrane The mucous membiane of the middle eai becomes 
congested and swollen The enstachian tube becomes in- 


AERO-OTITIS MEDIA 


A C D E 



Fiff 3 Aeio-otltls Media 

A The ciistachHn tube Is open The ambient and middle ear pressures 
lie equal 

B With descent the piessuie diffeientlil causes b irotrauma and the 
eustachlan tube becomes blocked 

C The eustachlan tube lemalns blocked as the dl\or ascends because of 
pain The nogratlte piessure In the middle eai is Inci eased at the suifice 
b> ibsoiptlon of oa.>gon fiom the middle eai 

D Edema of the mucous membianes and decieased lolume of the middle 
ear Decrease In \olume leads to decicase In iiepratlio picssuie 

E SerosaiiKUlneous fluid foims In the middle eai and decieiscs the 
volume of the middle ear fuither Decrease of volume tends to decrease 
In negative pressure 


cieasingly swollen and blocked and ficquently closes off the 
tympanic cavity Absoiption of an by the vessels in the 
middle eai enhances the vacuum, and an incieasing engoige¬ 
ment of the vessels and edema of the membiane follow A 
tiansudate of seious and seiosangumeous fluid foims If the 
negative piessuie is sufficient, theie may be a luptuie of 
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vessels in the middle eai and the cavity fills with blood Suf¬ 
ficient fluid foims to equalize the ambient piessuie In veiy 
seveie baiotiauma a luptuie of the tympanic membiane 
occuis (see Fig 3) 

Aeio-otitis Medm and Heai'ing Loss 

Excellent studies have been earned out by the Navy and 
othei militaiy sei vices to deteimine the lelationship between 
baiotiauma and healing Some of the most thoiough studies 
have been made at the submaime escape tiainmg tank at the 
U S Naial Submaime Base in New London, Conn Candi¬ 
dates foi the submaime seivice aie subjected to 50 pounds 
of incieased an piessuie in a leconipiession chambei piioi 
to enteiing the watei foi actual tiaining with the submaime 
escape appliance As piessuie is incieased in the lecompies- 
sion chambei, an inequality of piessuie fiom the two sides of 
the tympanic membiane is cieated because of the lestiicted 
flow of an tlnoiigh the naiiow eustachian tube The majoiitv 
of men aie able to equalize the piessuie in the middle eai 
as piessuie is incieased tlnough swallowing, yavTimg, oi 
Valsalva’s maneiivei In some cases no maneiivei is effective 
m bunging about the equalization of piessuie, and if the pies¬ 
suie IS inci eased, aeio-otitis media develops 

Etiological factois, mentioned by Aimstiong and Heim,® 
which may pi event ventilation of the eustachian tube undei 
piessuie weie lecuiient acute lespnatoiy infections causing 
blockage due to an inflammation of the mucosa and Ijnnphoid 
tissue in the tube, nasal obstiiiction, sinusitis, tonsillitis, tii- 
mois of the nose and nasophaijmx, paialysis of the soft palate 
01 siipeiioi phaijTigeal muscles, enlaigement of the phaijTigeal 
01 tubal tonsil, mflammatoiy conditions of the eustachian tube 
01 middle eai, and scai tissue about the ostium of the eus¬ 
tachian tube If the tube is blocked, the inciease in piessuie 
must be stopped oi theie will develop a shaip pain in the eai 
and damage to the tympanic membiane oi middle eai 

In addition to the etiological factois listed by these authois, 
one must considei anatomical nan owing of the eustachian 
tube In my case, leported heiein, most of the difficultv was 
in the light eai Examination of the nasopharynx levealed 
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no diffeience on the two sides One of the diveis in my senes 
was able to dive 80 feet, by skin diving, without difficulty 
with his eais He had no tiouble in equalizing piessuie unless 
he had a seveie cold On examination, it was possible to see 
him move the tympanic membiane back and foith by meiely 
bieathmg in and out thiough the nose Gieat vaiiation in the 
ability to ventilate the tube may in such instances be due to 
the anatomical factoi of a rathei wide tube in one and a veiy 
naiiow tube in the other Anothei divei was able to move 
the tympanic membianes back and foith by the to-and-fio 
movement of the jaws This effect suggests that malocclusion 
might have some bearing on the ability to equalize piessuie 
in the eustachian tube 

In a study by Schilling and Eveiley,^'’ 152 of 2,751 men 
subjected to 50 pounds of piessuie in a lecompiession cham- 
bei expellenced auial symptoms so seveie that they had to 
be decompiessed and lemoved fiom the piessuie chambei, 
usually befoie the piessuie leached 10 pounds The most 
fiequent and the most seiious complication of aeio-otitis 
media was the associated loss of auditoiy acuity, which was 
at times sufficiently gieat to be disabling In favoiable 
cases it took a month foi the healing to cleai, and in some 
cases it did not letuin to noimal The heaimg loss was of 
the conductive type As to theiapy, these authois concluded 
that time was the only tieatment available since it was neces- 
saiy to await the oiganization and final absoiption of the 
blood and seium m both the tympanic membiane and the 
inner eai In addition, they used eai diops and ephediine 
nasal spiay They believed that permanent damage to heal¬ 
ing, paiticulaily in the highei fiequencies, may lesult m any 
eai in which damage to the middle eai has been extensive 
They also concluded that taking of piessuie is not the cause 
of loss of auditoiy acuity, but that the loss is associated with 
damage to the middle eai, caused by inability to equalize the 
ail piessuie They legaided compiessed an illness as a laie 
cause of loss of auditoiy acuity 

Teed’s classification of the otoscopic findings aftei piessuie 
fpsts has been widely accepted Giade 0, a noimal-appeaiing 
tympanic membiane, giade I, a letraction of the tympanic 
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membiane mtli redness in Shiapnell’s membiane and along 
tlie manubiium, giade II, a letiachon with leddemng of the 
entile tjTnpanic membiane, giade III, the same as giade II 
except that fluid is piesent in the middle ear, and giade 
hemotjTnpanum or peifoiation of the tjunpanic membiane, oi 
both Teed=" leported that in his studies healing loss was 
encountered in all giades except 0 In giades I and II heal¬ 
ing was lestoied within a few houis, but in giades III and T\^, 
weeks oi e\en months weie lequued foi lecoveiy In a few 
cases the healing loss was peimanent 

Teed==" noted that the longei a man staj'ed undei piessuie 
aftei pain began, the highei was the giade of auial damage 
Those who weie able to equalize up to 12 oi moie pounds of 
piessuie and then expeiienced pain weie, in geneial, found to 
have stopped equalizing and after noting pain, weie no longei 
able to equalize the piessuie 

Relief fiom tubal obstiuction should not be expected as a 
lesults of tonsillectomy oi submucous lesection, in Teed’s opin¬ 
ion Spontaneous lecoveiy of damage to the eais was the 
lule in the laige senes studied This authoi obseived that 
giade III eais, if not cleaied m a week, may need a my- 
iingotoray=“ He advised against eai drops and stated that 
notlung should be placed in the eai with a perforated tympanic 
membiane His conclusion was that only adenoid tissue in 
the tube, upper respiiatory infection, and possibly alleigj' 
aie important as etiologic factois in the causation of obstiuc¬ 
tion of the eustachian tube He obseived that contiaiy to 
the belief that lepeated autoinflation in the piesence of an 
upper lespiiatoiy infection would cause otitis media, this 
disease developed fioni this cause in only one of 30,000 men, 
many of whom had acute uppei lespiiatory infection at the 
time of the study In his opinion, the otitis media piobablv 
lesults fiom pressuie changes associated with tubal obstiuc¬ 
tion and not fiom autoinflation Heaiing loss depends on 
the degiee and duiation of the piessuie diffeiential and the 
degiee of pathologic change sustained secondaiy to the baio- 
tiauma 

Haines and Hams-' e\aluated the i espouses of 6,149 men 
at 50 pounds of piessuie (3 4 atmospheies) foi fiom thiee to 
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ten minutes Of this numbei, 26 9 pei cent contiacted aeio- 
otitis media They obseived that a feeling of fullness oi con¬ 
gestion in the eai following piessuie may be confused with 
loss of healing Many of the men in then senes with this 
complaint had noimal audiogiams They noted almost no 
effect on auditoiy acuity aftei exposuie to piessiue except 
foi middle eais filled with blood unmixed with an, and con¬ 
cluded that the deafness was a lesult of dampening of the 
ossicles by the fluid in the middle eai This type of eai they 
classified as giade V, adding one categoiy to Teed’s classifica¬ 
tion, the only diffeience fiom giade IV in that classification 
being the piesence of fiee seiosanguineous fluid without en- 
tiapped an Foi the foui types of eais classified by Teed" 
they noted little change in the acuity of heai mg 

Then studies indicated that the patient having difficulty 
equalizing eustachian tubes undei piessuie will continue to 
do so unless some mechanical alteiation takes place in the 
mechanism of the eustachian tube The local use of Neo- 
Synephiine was of little value in then senes, and no impiove- 
ment lesulted fiom psychotheiapy Ninety pei cent of the 
patients tieated with ladium to ieduce the size of the hypei- 
plastic lymphoid tissue in oi about the tube became able to 
sustain piessure without aeio-otitis media’s developing Dental 
tieatment was also undei taken to lealign muscles to the 
eustachian tube by alleviating impropei motion of the jaw 

These authois obseived that m a good peicentage of the 
men in then senes aeio-otitis media developed foi no obvious 
leason when they weie undei piessuie They believed im- 
piopei inflation was responsible because the men, although 
capable of autoinflation, would let the incieasing piessuie 
“get ahead” of them one oi moie times and then would inflate 
the eais only aftei some damage had been done 

In evaluating the effect of baiometiic piessuie changes on 
healing, Kos-® concluded that aviatois may have lepeated at¬ 
tacks of aeio-otitis media without sustaining a peimanent loss 
of h6aiing He believed that few An Foice combat peisonnel 
suffei auial disability as a lesult of piessuie diffeientials as¬ 
sociated with flying 
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The use of iiiadiation to the nasophaiynx is being advo¬ 
cated for those having lepeated bouts of aeio-otitis media as a 
lesult of engaging in diving eithei as a vocation or an avoca¬ 
tion Duffner^® lecentlj’ proposed that the monel metal 
ladium applicator containing 50 mg of ladium be applied 
thiee to eight times to the phaiyngeal oiifice of each eus- 
tachian tube for a period of eight to ten minutes at inteivals 
of tivo weeks to one month In my opinion, ladium should 
not be applied to the nasophaiynx without a full understand¬ 
ing of its potential dangers The patient should be advised 
of the inherent and unknown dangers of this theiapy. Oto- 
laiyngologists should not take lightly the admonition of 
Lampe^” “On the basis of the known biologic effect of Beta 
radiation, the available data on the magnitude of the doses 
(as expressed m Roentgens) which aie currently used, and 
the knowledge that the approved technique of repeated ir¬ 
radiation enhances radiation damage, the conclusion appears 
inescapable that permanent and significant radiation damage 
to the nasopharjTigeal soft tissue is being produced not in¬ 
frequently This being the case, one can anticipate encourag¬ 
ing an unpredictable incidence of the clinical manifestations 
of late radiation complications at some future time which 
may vary from a few to many years after treatment” 1 
would not advise the use of the radium applicator for a spoi-ts 
dn ei, instead, I would adr ise that he seek another avocation 
Should I recommend it to the piofessional diver, I would in¬ 
form him of its potential dangers 

Two cases involving impairment of hearing as an occupa¬ 
tional hazard associated with diving are presented 

Case 1 In March 195S i examined P McC, a S6-vear-old man m ho 
had been employed as a diier for 12 vears at Marine Studios Marineland, 
Pla He complained of a hearing loss of eight ■weeks duration Wearing 
a rubberized canias suit the divers at Marine Studios dive in a circular 
tank 12 feet deep and a rectangular tank fiom 12 to 18 feet in depth 
The\ wear a helmet neighing approximate!' SO pounds, which delivers 25 
pounds of compressed an to the diver throughout the dive The diier 
usual!' opens the eustachian tubes b' s'valloiving or mo'ement of the 
la"s If necessar' he mav put his hand up under the helmet hold his 
nose and carr' out a Valsalia procedure The duties of this patient 
required that he due fne oi si\ times throughout the da' to clean the 
tanks and feed the fish during the vaiious sho"s There nas a histov' 
of pain m the ears three oi four 'ears previously ■uhile he 'vas di'ing 
in IS feet of "ater experienced usuallv nhen he had an upper respiratorv 
infection and associated particulail' mth the late afternoon dive 
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Eight weeks pnoi to consulting me, he had a piolonged upper respira 
toiy Infection, but continued to dive Minoi epistavls aftei each flive 
was followed by inleimittent bleeding fiom the left nostiil foi several 
davs While diving, he c\pei fenced seveie pain in the left ear On 
ascent fiom the tank, he c\perienced di//iness and noted a loss of healing 
which had peisisted in this eai, associated with a feeling of fullness, 
Intel niittent pain and tinnitus 

On examination, both tvmpanic membianes weie slightly letiacted, 
the leactlon to the Rinnd test was positive bilateially, and the Weber 
tost lateialized to the light eai The tonsils wcie of model ate size, 
theie was no excess of Ivmphoid tissue in the nasophaiynx, the fossa ol 
Rosenmuellci was cleai bilateiallv, and a caloiic test indicated noimnl 
vestlbulai function bilateially The audiogiam show'ed 
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Theie had been no pic employment audiogiam The patient had been a 
waitinio insliuctoi in the All Foice Tactical Tiaining Command, but ho 
denied any exposuie to loud noises On seveial subsequent examinations, 
theie has boon no change in the heaimg Both eais wmie inflated without 
difticultv, but the feeling of fullness in the loft eai peisists I advised 
him to stop diving 

Comment It is difficult to conceive of the degiee of pies- 
suie change to winch this patient was subjected causing a 
neive deafness of the degiee indicated by the audiogiam The 
lack of other evidence made it necessaiy foi me to conclude 
that he sustained the deafness secondaiy to his diving activi¬ 
ties This case illustiates the value of pie-employment heal¬ 
ing tests in industiy Haines and Haiiis-^ emphasized the 
impoitaiice of tliese tests in evaluating the hearing following 
exposure to piessuie Anyone exposed to piessuie eitiiei 
in employment oi in lecieation should have the healing tested 
befoie and aftei indulging in such activity and eveiy 3 ^eai 
theieaftei 


Cf/vc 2 PC, aged 20 veais, a dixci at the Maiine Studios foi seven 
■\eais, complained in Novembei, 1958, of fnlhiess in (lie light ear since 
the eai became stopped up five montbs pievloiisly while lie was diving 
He cxpoileiiced dltficiiUv in cleai lug tliis oai, but continued to dive Two 
weeks bofoio I examined him, lie had an uppei lospliatoiv infection 
and expeiiencod gicat difficultv in clenilng the oais while diving On 
one dive to a dopUi of 12 feet foi tw'o minutes, sovoie pain in tlio right 
Pii foiced liim to ascend and haxm a substitute divoi take ills place He 
Vttemntcd to dive a week latei and was unable to cleai tills eai He Iiad 
nrevioush noted epistaxls, but bad cxpoilonced only slight dlftlcultj 
!iiir>n tUviiig with an uppoi lespiiaton infection lie admitted no cv 
11 e to excessive noises Aw arc of the cxpoi Icnce of tlio dlv ei in Onw 1, 
be was concerned about losing bis hcailng 
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Except for a suggestive dullness of tLe ngLt tvmpanic membr^e botK 
tvmpanic membranes appeared to be normal The reaction to the Rinne 
test "was positive bilaterallv, and the Weher test lateralized to the loft 
ear The nasophamix nas free of Ivmphoid tissue Both eustacman 
tubes were readilv inflated, but the right ear felt more stopped up after 
the inflation The audiogram showed 
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Ml diagnosis was subacute tubotvmpanitis, and he was advised to re¬ 
frain from diving for several weeks In Januarv, 1959, he continued to 
complain of a tight feehng in the right ear A week previousli, on at¬ 
tempting another dive, he had experienced severe pain in this ear as he 
stepped off the ladder to the bottom of the pool Since he could not 
equalize the pressure in the ear, he came to the surface and again ex¬ 
perienced fullness in the right ear for seieral hours Examination gave 
the same results as previous^ 

The use of radium in the nasopharvnx was suggested to him, hut de¬ 
clined when the inherent dangers and known effects of this treatment 
were explained to him He elected to give up diving as a profession 
and perhaps act as a substitute direr at some future time should the 
difficultv clear up 

Comment It is iiotew'oi*thy that this divei expeiienced 
tiouble aftei seten yeais of diving He appealed to be emo¬ 
tionally stable and well satisfied vTth his woik Theie weie 
no known compensation incentives 

A 24-yeai-old divei was obseived immediatelj* aftei as¬ 
cending fiom a 40-'minute dive to a depth of 12 to 18 feet at 
the Mai me Studios He had used a compiessed an helmet, 
leceixTug compiessed air at 25 pounds pei square inch His 
eais had blocked as he descended the ladder, but he was able 
to clear them by swallowing and noted no pain Examina¬ 
tion gave normal results Examination of a diver, aged 23 
j-eais, resulted in normal findings under similar ciicumstances 
Both men had been dmng for appioximately a year, had noted 
no hearing loss and had no difficultj’ in clearing the ears 
Occasionally, howevei, they experienced pain in the eais and 
slight epistaxis when diving with a mild upper respiratory 
infection 

Aei osinnsitis 

The etiology of aeiosmusitis is similar to that of aeio-otitis 
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media The piessuie diffeiential between the sinus cavity 
and the ambient piessuie is the deciding etiologic factoi 
Again, the severity of the sinus baiotiauma is related to the 
degiee and duiation of the pressuie diffeiential The laigei 
sinuses aie involved moie fiequently than the smallei ones 
The maxillary and fiontal sinuses aie most commonly affected 
because of the small orifices The length and toituosity 
of the nasofiontal duet make the frontal sinus moie sus¬ 
ceptible to baiotiauma Any obstruction to a sinus ostium is 
conducive to aerosinusitis On descent, the ostium is blocked 
and a diffeiential in pressuie ensues, lesultmg in a vacuum 
in the involved sinus The negative piessuie in the sinus 
must be equalized by some physiological mechanism En- 
goigement of the blood vessels, edema of the mucosa, and 
hemoiihage in the sinuses lesult in equalizing the piessuie 
111 the sinus When the space is filled sufficiently to equalize 
the piessuie differential, the ostium will open The sy^mptoms 
may vaiy fiom a dull feeling m the affected sinus to seveie 
pain Theie may be hemoiihage fiom the nose in seveie 
aeiosinusitis 

Sound Transmission 

Sound IS tiansmitted well undeiwatei, traveling 4,800 feet 
pel second in watei as compaied to 1,090 feet in an It is, 
neveitheless, difficult to communicate with the voice undei- 
watei because of the diffeience in ineitia and viscosity be¬ 
tween ail and watei Only about one pait in 10,000 of the 
sound eneigy enteis the watei when one speaks into an oi- 
dinary mask Foi the scuba divei, speech is fuifhei compli¬ 
cated by the obstiuctmg mouthpiece and the noise of escaping 
ail duiing exhalation Localization of sound is also moie 
difficult undei water than in aii, piobably because the high 
velocity of sound m watei i educes by a factoi of five the 
small diffeience in the aiiival time of sound at the two sides 
af the head The endolymph is laigely mobilized thiough 
bone-conducted sounds 

An Enihohsm 

All embolism is a potentially fatal accident of scuba diving 
Lanphiei” believed it second only to di owning as a cause of 
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death in this spoit In skin diving without a self-contained 
hieathing appaiatus, the an in the lung of the diver is com- 
piessed on descent as is the wall of the chest On ascent, the 
piessuie of the an in his lung letiuns to the ambient atmos- 
pheiic piessuie This divei is not subject to an an embolism 

The scuba divei with his self-contained bieathing appaiatus 
takes into his lungs compiessed an deliveied at the ambient 
piessuie of the watei If he ascends slowly, bieathing legu- 
laily, the lung will equalize the piessuie to the ambient pres- 
sme of ascent If he holds his bieath foi one leason oi 
anothei, such as ignoiance, panic, or unconsciousness, the 
an in the lungs will expand ivitli ascent, and if the ascent 
is fiom a gieat depth at a lapid late, the alveoli aie apt to 
iiiptiiie, and an an embolism is likely to develop The ex¬ 
panding an on ascent inci eases the inti apulmonai y an pies- 
suies sufficiently to ovei distend the lungs and ruptuie the 
alveoli The dangei to the scuba diver is explained in Fig 4 

Theie aie two types of an embolism, pulmonaiy (venous) 
and systemic (aiteiial) A pulmonaiy an embolism lesults 
fioni a laige amount of an enteiing the systemic cndilation 
and going to the light side of the heart Foaming blood con¬ 
taining laige bubbles of air foims, which is more compiessible 
than noimal blood and less leadily expelled Theie is a le- 
tention of air following each systole The piesence of an in 
the light ventiicle produces a loud churning sound, which is 
leadily heaid without a stethoscope, and is known as a mill 
wheel miumui Theie is a resultant obstiuction of the light 
ventiiculai outflow due to the an trap which forms in it The 
pulmonary circulation is obstructed, and the right auricle 
and ventiicle become distended A pionounced use in the 
venous piessuie is followed by cyanosis and sudden death 

The position of the patient with a pulmonaiy air embolism 
may be life-saving’® Turning him on his left side permits 
the outflow of the right ventricle to be in the dependent 
position The trapped arr then drsappears from the inferior 
position and is churned into a froth and mixed with blood 
in the light ventiiculai cavity This may be a life-saving 
maneuver Pulmonary an embolism may follow wounds or 
opeiation in which the dural sinuses are injured The walls 
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Fig- 4 The Glottis in Ascent Di\ers descend ith scuba to 99 feet 
f4 atmospheres of pressuie) The lung remains the same The lung 
pressure vanes directb with the ambient pressure 

Ditei A ascending slowlj e-vhales r\ith the glottis open At the sur¬ 
face the lung pressure is equal to the atmospheric pressure 

mvei B panics because of defective equipment closes the glottis to 
nri^^erae air in the lung and makes a rapid ascent With ascent the air 
the Uin<- expands At the surface the atmospheiic pressure is 19 pounds 
‘JnA his liTn*^ pressure is CO pounds Rupture of the lung ensues causing 

alV embolism, pneumothorax or cmphrsema 
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of these sinuses, being semiiigid, favor the entrance of air 
Replacing the fluid with air following an antial irrigation 
may result in a pulmonary (venous) embolism Both situa¬ 
tions occur m the field of otolai'yngology 

Systemic (arterial) embolism results from an getting into 
the pulmonai'y venous channels It is then propelled to the 
left ventricle and the systemic circulation Ill effect is due 
to an embolic blockage of the cerebral and coronary vessels 
This type occurs most frequently in scuba diving 

Kinsey-® iepoi*ted four cases of an embolism to illustrate 
the various symptoms and treatments One man, after as¬ 
cending 50 feet in the submarine escape training tank at the 
U S Naval Submaiine Base in New London, was seen thrash¬ 
ing around on the sui-face, appaientlj’^ in a convulsion Frothy 
red fluid issued from his mouth He was unconscious and in 
a convulsive state when taken to the lecompiession chamber 
nearby, shoi-tly thereafter he died Autopsy revealed widely 
dispersed an bubbles in all of the cortical blood vessels Some 
vessels contained so much air that nearly all of the blood was 
forced out, leaving a 2 to 3 cm expanse of blood vessel free 
of blood Blebs filled with air were present over the pleura 
Pronounced dilatation of the right auricle and atrium, and 
moderate dilatation of the left atrium and auricle was present, 
and there was air m the left auricle and atrium In a similar 
case which came to autopsy after a fatal accident from an 
embolism, both the right and left auricles and ventricles 
weie dilated by an All major vessels encountered showed 
evidence of air, and the largest amount of an was expressed 
fiom the aoida and the superior vena cava 

Cases illustrating mediastinal and subcutaneous emphysema 
and mild cerebral vascular occlusion secondary to air em¬ 
bolism were cited by Kinsey In mediastinal and subcutane¬ 
ous emphysema the alveoli are torn, and the an follows the 
pulmonary vessels to the mediastinum and then into the neck 
through the fascial planes In cerebral embolism the air is 
carried to the left ventricle after entering small interstitial 
veins, pioducing aiteiial an emboli The an causing dilata¬ 
tion on the left side of the heart is probably introduced through 
the pulmonary veins In his case with an m both sides of 
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the heait, Kinsey^" suggested that the an passed thiough the 
pulmonary lymphatic vessels to the laige veins of the neck 
and thence to the right side of the heait The laige volume 
of ail in the light auiicle results in a caidiac tampon of 
blood (see Fig 5) 

Role of the Lmynx The lai 3 mx plays a paiticulaily im- 
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Figr 5 The mechanism of (1) air embolism (2) pneumothorax and (3) 
mediastinal emph>sema 

A The glottis closes The false coids present exhaling of air 

B Increased lung pressure ruptuies alveoli An enters the pulmonary 
circulation passes to the left side of the heait and then to the ceiebral 
or coronart ciiculation as an embolus 

C A pleuial bleb mat form and rupture forming a pneumothorax Air 
mat dissect along the pulmonary tessels or bronchi to the mediastinum to 
form a mediastinal and subcutaneous emphtsema 


poitant lole in the etiology of an embolism Phylogenetically. 
the laiynx was most impoitant in the evolution from watei 
to land habitation The most piimitive laiynx was found m 
the dipnoea, or lung fish It evolved because of the need foi 
oxygen in these fish when existing in watei with a limited oi 
undependable supply of oxj’^gen Although the development 
of lungs capable of absoibing oxygen was a boon to them, it 
cieated the necessity foi a means of keeping the watei out 
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of the lung duimg submeision, otheimse, suivival would 
not have been possible In the lung fish thoiG developed a 
simple ciiculai gioup of muscle fibeis at the uppei end of 
the tiachea to seive as a sphinctei to close off the tiachea 
duiing submeision It is believed that this simple mechanism 
is the foieiiinnei of the human laijmx 

Phylogenetically then, it appeals that the most piimitive 
function of the laijmx is one of piotectmg the lowei poition 
of the lespiiatory tiact, which is earned out by adduction of 
the laijmgeal sphinctei It is iionic that the same mechanism 
which made possible the evolution of man fiom the sea may 
piove to be lethal to him dm mg his letuin to the sea with 
Ins newly cieated bieathing appaiatus The ingiess and 
egiess of an fiom the lungs aie conti oiled by the valvular 
action of the tiue vocal coids and the false vocal coids The 
tiue coids and false coids contiol the to-and-fio movement of 
ail thiough the lai 5 Tix Because of the unique design, the 
valvulai action is moie powerful than the muscular sphinctei 
effect These functions aie undei both voluntaiy and m- 
voluntaiy conti ol, supplied by the highei coitical centers and 
medulla m the biam The tiue vocal coid acts as a valve 
which contiols the mgiess of an, and the false vocal cord 
contiols the egiess of an The coitical centeis allow one to 
hold his bieath at will by adducting the coids until caibon 
dioxide IS accumulated sufficiently to stimulate the lespna- 
toiy centeis of the medulla so stiongly that the voluntaiy 
conti ol IS inhibited and the coids abduct as m foiced expiia- 
tion Reflex cessation of mspnation and tight adduction of 
the tiue vocal coids lesult when food or water or other foreign 
substances incite the sensory inneivation of the larjmx False 
coids aie tightly closed foi the puipose of developing intia- 
thoracic piessuie by flapping an below the larynx This 
mechanism is used in coughing, vomiting, defecation, urina¬ 
tion, and paituiition 

An emotional conti ol is also exerted on the laiynx Be¬ 
ginning with the birth ciy, the larjmx leflects the emotional 
states thioughout life One’s state of mind can fiequentlj' 
be diagnosed bj* listening to the voice Fears and tensions 
aie leflected by a high-pitched intense voice The larynx 
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reverts to its protective leflex when provoked by one’s physical 
and/oi emotional condition Stage flight and self conscious¬ 
ness aie disastious to the singer*, and neuiotic conditions aie 
leflected in the neuiomuscular reflexes of the larynx-- 

While practicing with my scuba equipment in a swimming 
pool and learning to clear my mask, which consists of blow¬ 
ing water out of the face mask by positive piessure, I inhaled 
some water far posteriorly in my nose This immediately set 
up a mass pharyngeal reflex and a mild laiyngospasm, which 
persisted after I came to the surface I talked in a high- 
pitched voice and had a paroxysm of coughing for several 
minutes At a greater depth under less favorable circum¬ 
stances than a swimming pool offered, such a sequence could 
be potentially fatal to as inexperienced a scuba divei as I was 
It is essential for the scuba divei to leain to breathe thiough 
the scuba mouthpiece without his face mask 

Panic IS the greatest hazard experienced by the skin and 
scuba divei Seveial divei s, in describing a condition of panic 
01 near panic, have all volunteered a sensation of tension m 
the throat Free ascent is a rapid ascent made when the 
scuba IS defective, a divei exhausts his an supply, oi his 
mouthpiece is dislodged His cortical centers, if active, will 
abduct the cords so that an can be exhaled on his way to the 
suiface His emotional oi leflex centers, stimulated by panic, 
may incite adduction of the cords because of Ins innate in¬ 
stinct to hold his breath on his way to the suiface If a laryn- 
gospasm due to inhalation of a small amount of water is super¬ 
imposed, he will be a likely candidate for an an embolism It 
IS of the utmost importance that the diver be thoioughly 
familiar with the mechanism involved in the prevention of 
an embolism (see Fig 4) 

Treatment of an embolism consists of lecompiession in 
the lecompiession chamber iindei medical supervision Re- 
compiession compresses the an bubbles to asymtomatic size, 
allowing the gas to return into solution and be removed by 
the blood According to Lanphiei,” failure to recognize an 
embolism oi decompression sickness in a patient who has been 
using diving equipment is the most serious mistake possible 
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The two may be indistinguishable, but both lequiie lecom- 
piession Failuie to lecompiess is apt to result in peimanent 
mjuiy or death Physicians should know wheie the nearest 
lecompiession chamber is Fiequeiitly it is manj’’ miles away 
While the patient is en loiite to the chambei, he should be 
kept in a head low position to minimize the possibility of an 
enteiing the ceiebial ciidilation When au is in the light 
side of the lieait, he should be placed in a left lateral position 
to displace the an trapped in the right ventiicle 

Decompi ession SickTiess 

Commonly knomi as bends and as caisson disease, decom- 
pi ession sickness is less of a danger to the scuba diver than 
is an embolism The limited supply of an prevents his de¬ 
scending deep enough foi a sufficient length of time to permit 
this illness to develop It is unlikely to occur unless the diver 
carries several tanks or makes several deep dives in a single 
day Gas dissolves m the body when under pressure and 
evolves when the pressure is released Decompiession sick¬ 
ness IS due to the rapid release of mtiogen from the tissues 
on too lapid ascent The gas evolves faster than the blood 
stream can carry it away and release it in the lung Bubbles 
may foim in the blood stieam which may block the flow of 
the blood in the capillaries VaiP’ leported deafness resulting 
fiom bubbles of nitrogen forming emboli or areas of necrosis 
in the internal ear Permanent deafness may result Shilling 
and Eveiley^® presented evidence to show that even though 
decompression sickness may cause deafness, it laiely does so 

ANALYSIS OF SERIES 

The study of 38 divers heie lepoited resulted fiom the in¬ 
terest stimulated by the earlier work of Taylor perdaining 
to man's lack of adaptation to an aquatic envii onment It has 
long been my desire to extend this research to the subaquatic 
environment I fust familiarized myself with the liteiatuie 
provided for the study of the skin and scuba diver Then I 
lecened instructions in a swimming pool from two local 
physicians who weie enthusiasts m both skin and scuba div¬ 
ing, also, I attended the meetings of a local club of ex¬ 
pel lenced divers, known as the Jetty Jumpers 
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In the coui'se of studying a gioiip of 38 skin and scuba 
diveis, I submitted to them a questionnaiie consisting of 39 
questions and analyzed then replies In addition, I peifoimed 
a complete otolaiyngological examination on all 36 men and 
two women in the gioup The audiometiic studies weie cai- 
iied out in a sound-proof heaiing loom (model 401, Industiial 
Acoustics) with a Beltone 15-A Audiometei The diveis, 
langing in age fiom 16 to 44, weie all expeiienced, 11 had 
been skin diving for ovei ten yeais and 18 foi ovei foui yeais 
Observations weie made on several of these diveis at Tioy 
Spiing, a spiing 100 feet in depth on the shoies of the Suwan¬ 
nee liver The fust obseivation was made aftei a descent 
to 33 feet and the next to 66 feet The diveis at the Mai me 
Studios at Marmeland on the east coast of Floiida weie 
examined befoie and after diving My personal expeiience 
with barotrauma is included in the study Obseivations made 
on the "mei maids” at Weeki Wachee Spring on the west 
coast of Florida aie also lepoited, although these diveis aie 
not included in the series of 38 studied 

The enthusiasm of the skin and scuba diveis in the seiies 
seemed to exceed by fai that of the paiticipants m othei 
sports This spoit was moie than an athletic contest to them 
They were constantly seeking new knowledge, they weie 
eagei to leain about the physics of diving, physiology, ma- 
iine biology, paleontology, aichaeology and ichthyology The 
Jetty Jumpeis made it a piactice to meet weekly thioughout 
the yeai m their seaich foi knowledge and to share expel- 
lences They weie fully aware of the dangeis involved m 
this sport and made eveiy effort to leain and stiess the vaii- 
ous safety factois 

It has been suggested that the lelatively shoit, wide and 
stiaight eustachian tube of the child tends to make childien 
moie pi one to ear infections If this weie true, one might 
assume that the peison having the gieatest numbei of eai 
infections in childhood would tend to have less difficulty in 
establishing patency of the eustachian tube when exposed to 
piessuie It IS notewoithy that of the 38 diveis, only six 
volunteeied that they had any ear infections m childhood 
( Table I) None of these expeiienced difficulty in auto- 
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inflation of the eustachian tube They seemed, however, on 
the average, to have as much difficulty equalizing pressuie in 
their ears while diving as the lemaindei of the group 

Baiotiavma m Flying and Diving 

On the assumption that the individual responses to baio- 
tiauma in commeicial flying and in svsuitiming pools might be 


TABLE I 

Past Histor\ of Otolar\ngologic Difficulties__ 

Tes_yp 


Frequent upper respiratorv infections - H 

Hai feier _ - — S 30 

Sinus trouble _ _ _ — - 

Nasal obstruction, free of upper respiratorj infection 8 30 

Ear infections in childhood — - 6 32 


TABLE 11 


Qbsenations Associated with Dmng 



Tes 

No 

Can descend to bottom of sivimming pool -without 
discomfort or pain in ears or sinuses _ 

34 

4 

Difficultr equalizing pressure in eais while flung 

4 

34 

Nasal bleeding during or following a due 

IS 

20 

Perforated timpanic membrane during due 

3 

35 

Dizziness experienced during or folloiiing a due 

13 

25 

Tendency toward seasickness _ _ 

10 

28 

Simptoms of decompression sickness folloMing duing 

1 

37 

Histon of panic _ _ _ 

1 

37 

Historv of near panic _ _ 

23 

15 

Encountered difficult! unable to handle mthout help 
while skin diving - _ _ 

V- 7 

31 

Hearing loss following due _ _ _ 

9 

29 

Tinnitus follou mg du e 

16 

22 

Sinus inioliement during oi following a dive 

20 

18 


of significance in then ability to withstand piessuie, the 
duels weie asked to give then responses to the changes ex¬ 
pel lenced (see Table TI) Of foui who could not descend to 
the bottom of a 10 to 12 foot swimming pool without pain in 
the eais oi sinuses, and foui who had difficultj* equalizing 
the pxessuie in then eais while flying, onlj’ one had difficultj* 
in both flight and diving With a slight uppei lespnatoij* 
infection thev had moie difficulty than those not having this 
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In the course of studying a gioup of 38 skin and scuba 
divers, I submitted to them a questionnaire consisting of 39 
questions and analyzed then leplies In addition, I peifoimed 
a complete otolaiyngological examination on all 36 men and 
two women in the gioup The audiometric studies weie Gai¬ 
ned out in a sound-proof healing room (model 401, Industiial 
Acoustics) with a Beltone 15-A Audiometei The diveis, 
ranging in age from 16 to 44, were all expeiienced, 11 had 
been skin diving for ovei ten yeais and 18 foi ovei foui yeais 
Observations weie made on seveial of these diveis at Tioy 
Spiing, a spiing 100 feet in depth on the shores of the Suwan¬ 
nee river The first obseivation was made aftei a descent 
to 33 feet and the next to 66 feet The diveis at the Maiine 
Studios at Marmeland on the east coast of Floiida weie 
examined befoie and after diving My personal expeiience 
ivith barotrauma is included in the study Observations made 
on the "mermaids" at Weeki Wachee Spring on the west 
coast of Florida aie also reported, although these diveis aie 
not included in the series of 38 studied 

The enthusiasm of the skin and scuba diveis in the seiies 
seemed to exceed by fai that of the paiticipants in othei 
sports This spoit was more than an athletic contest to them 
They were constantly seeking new knowledge, they weie 
eager to learn about the physics of diving, physiology, 
line biology, paleontology, archaeology and ichthyology The 
Jetty Jumpeis made it a practice to meet weekly throughout 
the yeai in their seaich foi knowledge and to shaie expei- 
lences They weie fully awaie of the dangeis involved m 
this sport and made every effort to learn and stress the vaii- 
ous safety factors 

It has been suggested that the relatively short, wide and 
straight eustachian tube of the child tends to make childien 
moie pi one to ear infections If this were true, one might 
assume that the peison having the gieatest number of ear 
infections in childhood would tend to have less difficulty in 
establishing patency of the eustachian tube when exposed to 
pressure It is notewoithy that of the 38 diveis, only six 
volunteered that they had any ear infections in childhood 
(see Table I) None of these expeiienced difficulty m auto- 
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inflation of the eustachian tube They seemed, however, on 
the average, to have as much difficulty equalizing piessuie in 
their ears while diving as the remainder of the group 

Bayottmnna in Flying and Diving 

On the assumption that the indmdual responses to baio- 
tiauma in commercial flying and in swimming pools might be 

TABLE I 

Past Historv of Otolarvngologic Difficulties _ 

Tes Xo 

Frequent upper respiratory infections _ 

Hav fever__— — — 

Sinus trouble___— 

Nasal obstruction, free of upper respiratory infection 
Ear infections in childhood . — 


. __11 27 

__ 8 30 

_12 26 

_ S 30 

_6 32 


TABLE II 


Observations Associated vnth Dmng _ 

Tes No 


Can descend to bottom of swimming pool without 

discomfort or pain in ears or sinuses__ 34 4 

Difficultv equalizing pressure in ears while flvmg _ _ _ 4 34 

Nasal bleeding during or following a dive _ _ __IS 20 

Perforated t'Tnpanic membrane during dive__ - _ _ 3 35 

Dizziness experienced during or following a dive - - —13 25 

Tendencv toward seasickness __ 10 2S 

Symptoms of decompression sickness following diving . 1 37 

Histori of panic_ 1 37 

Historv of near panic_ ___ _ . 23 15 

Encountered difficulty unable to handle without help 

while skin diving —_ 7 31 

Hearing loss following dive _ ____ _ 9 29 

Tiimitus following dive __ _16 22 

Sinus involvement during or following a dive _ 20 IS 


of Significance in then ability to withstand piessuie, the 
diveis were asked to give then lesponses to the changes ex¬ 
perienced (see Table 11) Of foui who could not descend to 
the bottom of a 10 to 12 foot sw immin g pool vnthout pain in 
the ears oi sinuses, and foui who had difficultj' equalizing 
the piessure in then eais while fljnng, only one had difficulty 
in both flight and ditnng With a slight upper lespnatoiy 
infection they had moie difficulty than those not ha^^ng this 
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disability The diver volunteeiing difficulty in both situations 
had to deal his eai s every five feet down Whenevei he was 
unable to equalize the pressure adequately, he had intense 
pain in his eais Always after diving, the left eai felt stopped 
up for about an hour and the right ear foi appioximately one 
week His audiogiam showed noimal healing 

One of the subjects having difficulty with flying had moie 
difficulty with his eais than any of the othei diveis while 
I observed him after attempting a descent of 65 feet He was 
unable to go deepei than 45 feet, and was one of the few I 
cautioned about the effect of skin diving on his eais One 
of the eight diveis was unable to autoinflate the eustachian 
tube and the other seven in this categoiy had a little moie 
difficulty than usual They all had to clear their eais at less 
depth and moie fiequently than the diveis not offeiing this 
complaint 

Teed°® showed that observing the tympanic membiane while 
the subject autoinflates his eais is of significance in detei- 
mining how a peison will lespond to pressuie I believe the 
pel son who has pain in his eais on descent in a pool and 
lepeated difficulty in flying will show a pool lesponse to 
pressuie A lecompiession chamber is not available to most 
physicians or diveis to test then lesponses to piessuie I 
Avould tend to discouiage the potential diver who gives such a 
histoiy The only true test, howevei, of iespouse undei pies¬ 
suie in a subaquatic enviionment is by diving It is of ex- 
tieme importance that divers be piopeily tiained in auto- 
inflating the eustachian tubes The diver with repeated bouts 
of baiotiauma should be discouiaged from diving and sub¬ 
jected to depths only at w^hich he is fiee of pain in the eai 

I believe that a peison Avhose lesponse to baiotiauma both 
in flying and diving is similar to mine should be discouraged 
in this endeavoi I had anticipated my lesponse while flying 
I believe I shall be able to continue diving at shallow depths 
and also that at a much moie giadual late of descent, I might 
not have had the difficulty I encountei ed on the dive m which 
I attempted to leach a depth of 60 feet Case 3 is a lecoid of 
my peisonal expeiience 
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Case 3 G D T an otolaryngologist, aged 40, had a historv of an 
initial and a secondarv tonsillectomv and adenoidectomv at ages six and 
13 years, and prominence of Innplioid tissue on the pharmx posteriorly 
and in the nasopharvnt as a child During his first two airplane flights 
in 1941 and 1943, covering 1,000 miles with eight stops and made soon 
after having a mild upper respirator! infection, he experienced severe 
aural and sinus pain, followed bv a bilateral serous otitis media a loss 
of hearing of the conductive ti-pe and a bilateral low-pitched tinnitus 
of several davs’ duration After a similar flight in 1945, serous otitis 
media persisted for several davs and was worse in the right ear than in 
the left. Radium was applied to each side of the nasopharvnx. During 
the next 12 vears various degrees of difficult! were associated with 
some ten or 12 flights varying in length from 150 to 1,500 nnles 

In Mav. 195S after a flight of 3,000 miles with four stops at a maximum 
height of 20 000 feet he experienced severe sharp pain in the right ear 
and dull pain in the left ear on descent at the Ixis Angeles airport 
Appreciable loss of hearing persisted for one neelt in the left ear and 
for two months in the right ear and there was a low-pitched roaring 
tinnitus During sleep the right ear would clear but when he was 
operating the following morning with his head m the dependent position, 
the feeling of fullness would recur as the fluid entered the eustachian 
tube, and it would persist all dav For removal of fluid from this ear 
paracentesis with inflation was resorted to during the fifth week and 
repeated ten dais later 

After three months had elapsed, this experience led to testing the 
response in a subaquatic environment Diving in a pool to a depth of 
eight or ten feet resulted in a feeling of stuffiness in the ears and a 
roaring tinnitus lasting several hours Earlv m No! ember, at Tro! 
Spring, on descending graduallv to 40 feet with scuba equipment, he 
experienced little difficultv m inflating the left eustachian tube but 
much difficult! inflatmg the right tube On ascent, pain suffered at the 
20 foot level led him to descend five feet before reascendmg At this point, 
the egress of air through the tube was distinctlv audible Both tvmpanic 
membranes were inflamed and tinnitus persisted bilaterallv for 4S hours 

In mid-No! ember on making a more rapid descent at Trov Spring 
than prenouslv m an attempt to reach the 66 foot level he experienced 
pain at the ten foot level, could not open the right tube at the 40 foot 
level and at the 45 foot level suffered pain so seiere that he made a 
gradual ascent On-the-spot tests were made with the A3IBCO Otometer 
before and after dinng and the hearing was aboie the 5 db level 
for each frequenc! both before and after the dive The left tvmpanic 
membrane was injected after the dive and the right one inflamed The 
next dav the right ear felt as though it were full of fluid Two davs later 
the left ear was open but the right ear felt tighUv closed Bilaterallv 
a roaring tinnitus persisted The left t!Tnpanic membrane appeared 
normal and the right tvmpanic membrane showed evidence of hemor¬ 
rhage The ear was filled with fluid at that time and also two davs later 
when the evidence of hemorrhage had subsided Ten davs later the 
flmd had disappeared and the tvmpanic membrane had returned to 
normal Immediatelv following this due, mild bleeding also occurred 
from each side of the nose and continued for seieral minutes after he 
came to the surface The first nosebleed he had ever experienced probabl! 
was caused mostli bi pressure change in the sinuses and nose and the 
Pressure of the face mask against the nose during frequent attempts to 
clear the ears 

Earlv in December at Marine Studios he descended in a tank to a 
depth of 12 feet wearing a diier’s helmet and a rubberized waterproof 
suit with 25 pounds of pressure fed through the compressed air hose 
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Theie ^\as no appieciable change in the eais on descent oi while down, 
but on ascent the eustachian tubes weie blocked and lemained so for 
two days The i ight eai felt blocked foi a week, but there was no evidence 
of fluid in the eai 

At Mayport, Fla , in mid-Decembei, compiession to a piessuie equivalent 
of eight feet of ivatei, in a i ecompression chambei, resulted m a com 
pletel> blocked right tube at ten feet pioduced pain On filing, he 
had ahvays noted that at an altitude above 7,000 feet he could tell when 
the plane staited down, and he expeiienced giadual loss of heaiing as 
the plane descended Despite yawning, swallowing and autoinflation, he 
w as never able to open the eustachian tubes adequately He had also used 
antihistamines and nasal decongestants, but to no avail 

The audiogiams, made pei lodically, showed 
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It IS obvious fiom this lecoid that his expeiiences with seveie baio 
tiauma duiing the pieceding seven months lesulted in no peimaneiit 
damage to his lieai ing 

Nasal Bleeding 

Eighteen of the 38 diveis examined m this study had ex- 
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peiienced nasal bleeding duiing oi following diving In the 
one seveie instance, the divei had an uppei lespiiatoiy infec¬ 
tion, and the souice of the bleeding was believed to be the 
fiontal sinus This bleeding may lesult fiom the foiced 
piessuie of the face mask against the nose in an attempt to 
inflate the eustachian tube It may also lesult fiom a negative 
piessuie in the nose cieated by impiopeily inflating the mask 
on descent by positive piessuie fiom the nose to equalize the 
extemal piessuie In none of those having fiequent nosebleed 
was theie noted a pi eminent vessel on the septum which 
might have caused the bleeding 

Peifoiated Tympanic Membiane 

Thiee diveis piesented a histoiy of a known peifoiated 
tympanic membiane associated with diving In all, the lesion 
healed without tieatment In making a lapid descent, if the 
divei IS unable to equalize piessuie in the middle eai with 
the ambient piessuie, the eustachian tube will block com¬ 
pletely. If he continues to dive aftei expeiiencing the sen¬ 
sation of pain, the tympanic membiane may suddenly ruptuie 
because of the incieased external piessuie Ruptuie is usually 
accompanied by pain which is not necessaiily gieat Theie 
IS the sensation of a change in tension, and a noise is heard 
in the head Seveie dizziness may ensue from the introduc¬ 
tion of water into the eai, setting up a caloiic i espouse in 
the semiciicular canals 

Case 4 J C a man 34 years of age with ten i ears’ experience in skin 
diving, had had limited experience in scuba diving In 1946, while he 
was skin diving and spear fishing, he descended suddenlj after noting a 
gar fish At a depth of eight to ten feet he experienced pain in the ears, 
but continued to descend ivithout clearing them Sudden sharp pain in 
each ear ensued He then ascended and felt as though he iieie flopping 
around from side to side, more of a to and fro sensation than a true 
lertigo Both ears bled for a short time, and the pain persisted for ti\o 
or three hours, but there was no appreciable loss of hearing At the 
Xav> Dispensary he iias told that both tympanic membranes were perfor- 
rated He stayed out of the water for two or three weeks, and the 
perforations healed without treatment He believed he could have 
reached the surface without difficulty even from a much greater depth 
In 1948 the left tjmpanic membrane was perforated bj shock from the 
firing of a large gun on shipboard He was able to blow smoke through 
the perforation, but experienced pain each time There was a loss of 
hearing for seieral dajs following this perforation, which healed without 
treatment 

In December, 1949, while at the Submarine School in New London he 
made a free ascent from 100 feet and then dived down into the tank 
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to a depth of ten to 15 feet, with perforation of the right tympanic mem 
brane resulting The lesion, which was pieceded and folloived bj pain, 
was confiimed by medical examination and healed without treatment In 
1951, an attempt to dive to a depth of 17 feet resulted in peifoiation 
of both tympanic membianes He noticed that in each episode the pain 
was worse after the tympanic membrane luptured While in the Bahamas 
diving for lobster in 1958, he expeiienced pain at a depth of 18 feet, but 
he went “the extra foot” without dealing his ears, and the tympanic 
membrane was again perforated He got the lobstei after peiforation of 
the tympanic membiane 

In Novembei, 1958, an audiogiam showed 


_m_250_ 500 1000 2000 4000 8000 

Right 10 5 0 5 5 55 15 

Left 5 5 5 10 0 50 20 


Examination of the ears levealed atrophic areas involving most of the 
posterosupenor quadrant of each tympanic membrane With autoinflation 
there ivas a protrusion outivard of these atrophic areas 

Comment It is piobable that the outwaid protiusions weie 
the site of the peifoiations in this case The dip at the 4000 
fiequency in each ear was probably due to trauma associated 
with the exposure to gunfiie duiing the patient’s eight yeais 
of service in the United States Navy Behnke" noted a few 
pioved cases of deafness arising from piessuie tiauma m 
contiast to the peimanent aural damage caused by the ex- 
posuie to the auditoiy trauma of gunfiie 

C<xse 5 CM, aged 30, experienced in skin diving foi 20 years and m 
scuba diving for seven yeais, had three episodes of a perfoiated tympanic 
membiane secondary to diving The first bout occuired in the iigbt 
eai at a depth of 40 feet, ^\hen he failed to clear the eustachian tube 
pioperly Pain and severe vertigo followed, the vertigo lasting fo*' 
seveial minutes after he '\^as out of the watei A phjsician irrigated the 
eai with a solution which he believed contained mercuij and also inserted 
gram alcohol diops into the ear He expeiienced seveie vertigo duiing 
the irrigation and severe pain with the mseition of the alcohol The ear 
became badlv infected and was washed out almost daily, the iingation 
causing veitigo and pain each time The diamage continued foi several 
weeks The ph\sician informed him the peiforation was still tlieie and 
would always be piesent, and advised him against evei getting the ear 
vet Another ph\sician, a \ear latei, could see no evidence of peiforation 
He started swimming again with no ill effects 

Perfoiation of the left tjmpanic membrane occuued again the next 
>ear when he was at a depth of 25 feet because he failed to cleai the 
ears properly He experienced immediate pain and vertigo Undei tieat 
ment with sulfonamides and penicillin the eai healed m about two weeks 
Several months later, perfoiation of the light tympanic membrane with 
associated veitigo and pain occuired again while he was diving The 
veitiKO lasted for about one minute aftei he got out of the water He 
was tieated with antibiotics by another phvsician, who cauteiized the 
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ear after five dais and again ten dais later Healing was acconiplislied 
in three or four weeks 

He then remained out of the water and refrained from flying for about 
two months He stated that a hearing test showed excellent hearing in 
both ears at both ends of the frequenci range seieral months after the 
last perforation His physician told him that his hearing was much 
better than that of most of the people he tested In my study of this 
diier no audiometric test was made Examination of his left ear, how¬ 
ever, revealed a healed posteroinferior perforation with an area of atrophic 
membrane at the site of the perforation The right tympanic membrane 
showed a large posteroinferior healed perforation with an area of atrophic 
membrane at the site 

In eveiy instance of peifoiated tympanic membrane in tbis 
senes theie was a histoiy of veitigo following the lupture (see 
Fig 6) Haines and Haiiis=^ obseived that a lupture of the 
tj’nipanic membrane produces a loss of heaiing not greater 
than 5 or 10 db 

Case 6 J T, a man aged 32 years, one of the most experienced divers 
questioned, was experimenting in 1950 with ear plugs in each ear while 
scuba diving At a depth of 20 feet he experienced severe pain in the 
left ear, followed bi a loud roaring sound When he surfaced, the left 
ear bled for seieral minutes Upon removal of the ear plug, he suffered 
severe pain when aerating the ear He consulted an otologist at once, 
Mho told him the posteroinferior portion of the tympanic membrane was 
perforated There was little change in the hearing after the perforation 
The rupture profaablv resulted from a differential pressure developing 
m the air space between the tv-mpanic membrane and the ear plug The 
increasing pressure in the middle ear due to air from the scuba equip¬ 
ment under pressure probablv perforated the tympanic membiane from 
11 ithin 

Examination of his ears in November, 195S, revealed no abnormalities 
There was no evidence of scarring or atiophic areas on the tvmpanic 
membranes 

An audiogram showed 
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The high frequencv loss shown in this audiogram was probablv due to 
exposure to acoustic trauma sustained while he was in the armed services 

One should nevei weai eai plugs while skin oi scuba diving 
With a tight-fitting ear plug in the external auditory canal, 
a vacuum will develop betw^een the plug and the tympanic 
membiane lesulting m a diffeiential of pressure If the pies- 
suie of the scuba dehveiing air into tlie mouthpiece is equal 
to the ambient piessuie of the water which is pressing on 
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B BAROTRAUMA- TYMPANIC PERFOMTIOH J 



Fig 6 Birotrauma—T> mpanlc Perforation 

A At the surface the eustachian tube is open and the pressures are 
equaiized 

B At 33 feet the pressure is equalized Blocking of the eustachian tube 
begins Pain ensues 

C At 66 feet the diver ignores the pain and continues the descent The 
pressure is not equalized The tympanic membrane is pressed inward 

D The tjmpanic membrane ruptures inward because of the difference of 
middle ear and ambient pressure 
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the external suiface of the plug, the tjunpamc membiane may 
luptuie outwaid as the piessme in the middle ear increases 
If theie IS a blockage of the eustacliian tube and the pressuie 
IS less than the ambient piessuie, the plug may be pushed 
inwaid tliiough the tympanic membiane in skin diving and in 
scuba diving (see Fig 7) 



Fig 7 Barotrauma—Ear Plugs 

optn^eiStLhial tub^^ external audltor^ canal pressure equalized -Wide 

^r^eTs'u^S'^airS.aTl^^^^^^^^ to plrVr^at.o^n^iF'Si'e" 

tube^is^nlr^i’Jf pressure is equalized The eustachian 

ea?'|ljg''de\“p'^tnto‘^ the^clnal ‘’!,°nd ambient pressure forces the 

membrane ^ canal and the pressure ruptures the tjmpanic 


Dizziness, Seasickness, Bends, and Panic 

Thu teen of the 38 diveis had noticed a vaiiable degiee of 
dizziness associated with diving One stated that if he as¬ 
cends faster than at the late of 25 feet pei minute, he be¬ 
comes dizzy Ten weie pi one to seasickness The thiee who 
expel ienced motion sickness along the bottom of the sea 
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attributed it to positional change due to the movement of the 
watei while their eyes weie fixed on the bottom as they 
seaiched foi objects One highly expellenced divei who had 
dived to a depth of 200 feet acknowledged symptoms of de¬ 
compression sickness A most experienced and seemingly 
stable diver admitted having expeiienced panic on thiee oc¬ 
casions, once when left by his companion 400 feet back in an 
undei watei cave, again when he lost his sense of diiection 
in a spiing, and a thud time when he lost his visibility in a 
spring on another occasion Twenty-thiee of the 38 admitted 
situations in which they appioached panic while 15 stated 
they had nevei been near panic in any situation The inci¬ 
dence of panic IS piobably greater than this study indicates, 
as diveis aie doubtless leticent about acknowledging it Seven 
diveis had encounteied difficulties while diving that they 
weie unable to handle without help Of these, five admitted 
neai panic 

Loss of Hearing Associated tvith Diving 

The nine diveis in the senes who noted loss of heaimg 
during and following diving, attiibuted it to inability to 
equalize piessuie thiough the eustachian tube The loss 
lasted fiom seveial houis to seveial days and varied in degiee 
proportionately with the rapidity, duiation and depth of 
descent None believed that they had sustained any permanent 
Joss as a lesult of diving 

Audiometiic studies weie earned out on the 38 subjects In 
two, a^diagnosis of otoscleiosis was made, they weie the only 
ones in“the senes who weie conscious of any peimanent loss 
of healing A composite audiogiam showed high fiequency 
losses, but most of these weie, m my opinion, due to various 
exposuies to acoustic tiauma Dr Kenneth Wilson,Diiectoi 
and Audiologist of the Speech Collection Clinic of Jackson¬ 
ville, evaluated the 38 audiogiams and made the following 
subjective obseivations 

1 The gioup geneially has heanng acuity within the limits 
of noimal vanation 

2 A diffeiential effect on heanng acuity in specific cases 
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IS noted These cases can be attiibuted to pathological (or 
basic physiological) conditions, such as noise tiauma, etc 

3 Possible implications Some of these skin diveis lepie- 
sent cases of healing impaiiment not diiectly ielated to dmng 
The physician should be aleit to the need foi advice concern¬ 
ing the possible effects of continued skin diving on the healing 
impaiiment 

Nine divers descended to a depth of 33 feet (two atmos- 
phei es) at Ti oy Spi mg for a dui ation of 20 minutes Heal ing 
tests, made with the AMBCO Otometer before and after the 
dives, indicated no appieciable change in healing in any divei 
In each divei the tjunpanic membrane was injected, also, 
the vessels in the legon of the malleus and the posteiosupeiioi 
portion of the tjunpanic membiane weie injected, especially 
the vessels neai the annulus In two of the divei s theie was 
a fullness posterosupeiioily The tympanic membiane was 
piotiuding m this aiea due to the increased piessuie following 
inflation of the eustachian tube duiing the dive 

Tluee weeks aftei the descent to 33 feet, ten divei s were 
obseiwed befoie and aftei descending to a depth of 66 feet foi 
15 minutes The blood vessels on the tjunpanic membiane 
weie injected in the same aiea as after the 33 foot dive Ex¬ 
cept in one instance theie was no definite change in heaimg 
In one divei theie was a loss of 15 db at the 4000 cycle in 
each ear, and at the 6000 cycle theie was a 30 db loss in the 
left ear and a 10 db loss in the right eai The tympanic 
membianes weie maikedly inflamed, and theie was fullness 
posterosupeiioily He i\as able to descend only to 40 feet 
because of severe pain and great difficulty in dealing his eais 
Ten da vs latei his heaiing had letuined to his normal level 
Injection of the malleolai vessels on each tjunpanic membrane 
was still piesent 

Tinnitus 

Sixteen of the divers had noted a iinging sensation in their 
eais Of these, six did not i elate the tinnitus to diving, and 
four had been subjected to sufficient acoustic tiauma to give 
them the peisistent tinnitus One proficient diver, aged 30, 
had had a persistent loaiing tinnitus since 1957 
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S^nus Involvement 

Twenty of the diveis had sinus pam eithei when diving 
with a cold 01 when descending too rapidly, but it did not 
seem to be of too gieat significance to any of them. One had 
seveie bleeding for a few minutes following a dive 

Appearance of Tympamc Membiane 

Pi eminent dilated blood vessels weie obseived along the 
malleus m seven diveis In thiee, there weie also vessels 
postei osupei lorly at the annulus These divei s wei e examined 
in the office and none had been diving for at least a week 
This finding piobably lepiesents a chionic state of congestion 
in these vessels, which might lesult from the piessuie dif- 


TABUB III 


Greatest Divmg Hazards m Opinion of Divers_ 

Panic 


Ignoiance 


Foolhardiness 

3 

Other caieless divers 

S 

Poor training 

2 

Air embolism 

2 

Bends 



ieiential developing with diving or the fiequency of auto- 
inflation The congestion seemed to be moie pronounced m 
the ear which was the moie difficult to clear I do not lecall 
obseiving this condition in any othei type of patient These 
vessels aie the ones which aie seen to be injected following 
diving 

The postei osupei lor poition of the tympanic raembiane 
seemed most involved Aftei a scuba dive, a ballooning out 
of this area, due to the increased pressure in the middle eai, 
was seen in some diveis This aiea appeals to beai most of 
the biunt in tubal inflation A flaccid atiophic aiea was 
piesent postei osupei loily in foui diveis This area, well 
demonstiated on inflation, is the area which is seen piotiuding 
outwaid aftei inflation, following diving Campbell,'® in dis¬ 
cussing Teed’s papei, stated that fiequent autoinflation oi 
politzeiization does not lead to flaccid tympanic membianes 
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]\hsceUaneous 

Eighteen diveis had moie difficulty dealing then eais 
■when flee dmng, and nine ivhen scuba diving, 11 noticed no 
diffeience Theie iveie 20 smokeis and 18 nonsmokeis in the 
gioup In legald to the lelationship of diving to lespiiatoiy 
infections, one noticed an inciease, eight a deciease and 29 no 
change 

Diveis’ Obsen'ations 

In the opinion of the diveis, the gieatest hazaids to life 
resulting fiom diving aie man-made; namely, panic, ignor¬ 
ance, foolhaidiness, othei careless divers, poor tiaimng, air 
embolism and bends (see Table III). Tliirteen had learned 
skin and scuba diving by self instruction through reading 
books and then dumg, 21 bv diving -with experienced divers 
and only four by oigamzed supervision To prevent fatalities 
secondary to this spoi*t, it -would seem most impoi-tant that 
organized supervision be encouraged 

One diver admitted that in most every dive “something 
■^•lU surprise jmu and scare you half to death” One of his 
worst scares was when a six-inch fish swam into Ins mask 
wlule he was working around some piling Despite the fright¬ 
ening experiences, he acknowledged no inclination to panic and 
related that he tested himself to see how he would respond 
to panic situations He had gone do-wn in 30 feet of water 
and then gone into the mud to a depth of 10 feet as a proof 
of stability’’ Believing that cave diving gives one confidence, 
he had gone far back into a cave tunnel, shut off his source 
of light, taken off his mask and removed Ins mouthpiece He 
had further tested himself by ascending from great depths 
with his mouthpiece out 

Several divers commented that the more they dived the 
easier it was to clear then ears, if they skipped two or three 
weeks, they had greater difficulty, and at the beginning of the 
season they always experienced the gieatest difficulty One 
diver obserwed that when he was skm dmng at five feet oi 
deeper and swimming parallel to the bottom of the ocean 
With one ear higher than the other, he would alwaj^s ex¬ 
perience greater pam in the dependent ear Many of the 
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diveis volunteeied the comment that it is most impoitaiit to 
deal the eais giadually and thoroughly duiing the fust ten 
to 20 feet of descent One thought that once he had passed 
33 feet (two atmospheres absolute) and had cleaied Ins eais 
piopeily, it mattered little how deep he went as fai as the 
piessuie in the eais was concerned Giadual descent is im- 
poitant so that the air may flow through the eustachian tube 
to equalize the pressuie in the middle eai Accoiding to 
Boyle’s law, the volume of gas which must pass thiough the 
tube IS less foi the same depth change at greater depths below 
the suiface The diver, theiefore, does not have to stop his 
descent so fiequently to equalize pressuies below the depth 
of the fust pause at ten or 15 feet When the piessuie is 
equalized in a well ventilated tube, he piobably will not have 
to stop again for 40 to 60 feet, and then not again unless 
making a dive beyond 120 feet if the piessures weie com¬ 
pletely equalized at each pause One diver mentioned that 
dark or black water made his thioat “tighten up,’’ and an¬ 
other said that when he was fiightened or emotionally upset, 
his thioat felt closed A woman divei was of the opinion that 
women aie just as good at skin and scuba diving as men 

OBSERVATIONS AT WEBKI WACHEE SPRING 

Displaying couiage, giace and beauty m a magnificent 
undei water show, the “mei maids” at Weeki Wachee Spimg 
demonstrate admiiably how well one may adapt to an aquatic 
environment with piopei piecautions and training Then 
undeiwatei acts aie so well earned out that it is difficult to 
believe they are submerged Tiained by Mis Chailes R Mc- 
Nabb, heiself an excellent peifoimei, they know diving 
physics as well as diving physiology, and aie fully awaie of 
the effects of piessuie on the human body They aie not 
allowed to dive with any sign of an infection of the uppei 
lespiratoiy tiact and must suiface at once and be leplaced 
if they aie unable to cleai then eais oi sinuses duiing a pei- 
foimance Usually, they piesent one or two shoivs a day, 
but sometimes as many as foui Then aveiage age is 19 
yeais, and they come fiom all parts of the countiy 

The show consists of vaiious acts taking place undei watei 
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continuously for 30 minutes The perfoimeis piesent an 
excellent display of contiol of buoj^ancy by the amount of au 
inhaled and exhaled, as they bieathe out, they descend, and 
as they inhale, they ascend, with no movement of the hands 
01 legs They bieathe thiough a hose which deliveis an pies- 
suie at 88 to 120 pounds pei squaie inch By pioper contiol 
of bieathing and swallowing, they eat a banana undeiwatei 
Muth ease and then dunk a bottle of soda pop The gi aceful 
ballet they peifoim illustrates excellent bieathing contiol 
One diver makes a deep dive and then prolongs ascent without 
the an hose bj’^ engaging in ballet antics as she constantly 
exhales on the way to the surface 

The peifoimeis have less lespiiatoij’^ infection than em¬ 
ployees not diving The greatest difficulty is with the ears 
and sinuses Alcohol drops are introduced into the ears after 
eveiy dive It is estimated that these girls are unable to dive 
10 pel cent of the time because of upper lespiiatoiy infections 
01 other illnesses 

At the time my studies were made, the an temperature 
varied from 61° to 70° F, and the water temperature was 
74 2° F The most striking observation was the gi'eat loss of 
body heat experienced by each diver The temper atuie changes 
in four subjects before and after they had been completely 
submerged in water for 30 minutes were 
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There was an average loss of 4 85 degrees The tempera¬ 
ture was taken just before descent and immediately on coming 
out of the water That these girls were all very cold was 
manifested by shivering, chattering teeth, goose pimples, and 
a 1 eddish-pm plish hue to then skin After being exposed to 
such temperature change one to four times daily five or six 
daj's a week, it is surprising that they have a low incidence 
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of infection They take a hot showei shoitly aftei coming 
out of the water and then diess in waim quaiteis 

Noting that the human oiganism must maintain a constant 
aveiage tempeiatuie of 98 6° F, Tayloi and Dyienfoitli®* 
concluded that any consideiable degiee of deviation fiom tins 
aveiage foi appieciable peiiods of time will lesult in moibid 
changes in the body They fuither demonstiated that cold 
water has a veiitable appetite foi heat Since the latio of 
conductivity of water to an is 27 to 1, it follows that watei 
takes heat fiom the body 27 times fastei than does an Al¬ 
most all heat tiansfer undei watei is dependent upon conduc¬ 
tion of heat fiom the skin to the water The body loses moie 
heat than it pioduces The degree of heat loss undei watei 
IS deteimined by the tempeiatuie of the suiioundmg watei, 
the resistance of the body surfaces, and the lesistance of the 
mateiial worn Caloiies must be consumed to help in main¬ 
taining a constant tempeiatuie The colder the watei the 
gieatei the caloiic consumption This inci eases the metabolic 
late, incieases the need foi an consumption in scuba diving, 
and leads to fatigue and exhaustion 

Man lacks a compensating mechanism foi the maintenance 
of an aveiage noimal tempeiatuie such as is seen in aquatic 
buds and animals These gnis iveai legular bathing suits 
Their only piotection is not to stay undei water too long and 
to lestoie their noimal body tempeiature as soon aftei they 
dive as possible Man’s ingenuity has been an aid in allowing 
him to compensate somewhat foi his tempeiatuie changes in 
watei Two types of suits have been designed, the wet suit 
and the diy suit The wet suit is constructed of lubbei oi 
foam neopiene mateiial and allows a small amount of watei 
to enter the suit, which is not able to ciiculate The body 
heat waims this small amount of water, and it acts as an in¬ 
sulating baiiier against the cold watei Air affolds bettei 
insulation than watei The dry suit is an air-tight, tight- 
fitting rubbei suit undei which woolen undei weai can be 
worn The an m the suit is waimed and helps maintain the 
body heat Should these girls abandon then piesent mode of 
attne with its aesthetic appeal and weai these suits, they 
would be bettei able to maintain then noimal body tempeia- 
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tuie, but would find it moie difficult to attiact the piesent 
audiences 

The eais of seven gills weie examined befoie and after 
diMng Seveial of them made two or three dives duiing the 
day Hearing tests weie made undei poor testing conditions, 
with a Beltone 10-A Audiometer. Theie was no appieciable 
change noted befoie and aftei diving In all but one, the 
tympanic membiane showed no significant change Theie Avas 
a mild injection of the blood vessels posteiosupeiiorly and 
along the malleus, as was observed in the senes of 38 divers 
studied In the giils going to the gieatest depths moie in¬ 
jection of the vessels was piesent than in those participating 
in the more shallow dives 

Case 7 N N , a 23-J'ear old diver -wlio has been skin diving for sis. 
months, stated she had frequent colds and believed “sinus trouble” had 
developed since she began to dive Pour months previouslv she ex¬ 
perienced pain m the right ear, followed by a feeling of fullness and a 
loss of hearing, evidentlv an aero otitis media with formation of fluid 
in the middle ear The condition necessitated a paracentesis bv a phvsi- 
cian on four different occasions during a period of one month Since 
then, on diving, she had had a great deal of difficulty in clearing the 
right ear, especiallv during the first ten to 20 feet of descent, and had 
experienced an occasional pain in this ear, especially if she had anv sign 
of an upper respiratory infection It is noteworthi that she had less 
difficulty clearing her ears with her head up than nhen in the dependent 
position 

She complained of frequent pressure oier the eies and pain in the 
head and nose Otoscopic examination of the right ear before diving 
revealed an injection of the malleolar vessels A prominent vessel Mas 
present on the anterior edge of the malleus and one on the posterior 
edge A dilated vessel was prominent posterosuperiorly at the annulus 
There was slight injection of the malleolar lessels in the left tvmpanic 
membrane After the first dive there was no change in the left ear In 
the right tvmpanic membrane there was moderate retraction, and the 
vessels uere markedly injected oier the malleus posterosupenorlv I 
observed this ear at one hour interials for the next six hours She made 
one other dive during this period The right ear was improved after 
the second dive Several hours later the ears had the same appearance 
as they had before the dives 

Conivient This diver repiesents the type of peison I think 
should give up diving I believe that if she continues to have 
trouble equalizing pressuie in hei light eai, she will be apt 
to suffer a hearing loss At the piesent time she has no 
healing impaiiment Comparison of the findings on her ear 
after the first and second dives appealed to indicate a tube 
in which the piessuie had not been equalized 
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of infection They take a hot showei shoitly aftei coming 
out of the water and then diess in waim quaiteis 

Noting that the human oiganism must maintain a constant 
aveiage tempeiatme of 98 6° F, Tayloi and Dyienfoith*^ 
concluded that any consideiable degiee of deviation fiom this 
aveiage foi appreciable peiiods of time will lesult m moibid 
changes in the body They fuithei demonstiated that cold 
water has a veiitable appetite for heat Since the latio of 
conductivity of watei to an is 27 to 1, it follows that watei 
takes heat fiom the body 27 times fastei than does an Al¬ 
most all heat tiansfer undei watei is dependent upon conduc¬ 
tion of heat fiom the skin to the watei The body loses moie 
heat than it pioduces The degree of heat loss undei watei 
IS deteimined by the tempeiatme of the suiioundmg watei, 
the lesistance of the body sm faces, and the lesistance of the 
material -worn Caloiies must be consumed to help in main¬ 
taining a constant tempeiatme^' The coldei the watei the 
gieatei the caloric consumption This inci eases the metabolic 
late, incieases the need foi an consumption m scuba diving, 
and leads to fatigue and exhaustion 

Man lacks a compensating mechanism foi the maintenance 
of an aveiage normal tempeiatuie such as is seen in aquatic 
birds and animals These gnls weai legular bathing suits 
Then only piotection is not to stay undei water too long and 
to restoie then noimal body tempeiature as soon after they 
dive as possible Man's ingenuity has been an aid in allowing 
him to compensate somewhat foi his tempeiatuie changes m 
watei Two types of suits have been designed, the wet suit 
and the dry suit The wet suit is constiucted of lubbei oi 
foam neoprene mateiial and allows a small amount of watei 
to enter the suit, which is not able to cnculate The body 
heat waims this small amount of water, and it acts as an in¬ 
sulating baiiiei against the cold watei Air affoids bettei 
insulation than watei The diy suit is an an-tight, tight- 
fitting rubbei suit undei which woolen undei weai can be 
wom The air in the suit is waimed and helps maintain the 
body heat Should these gnls abandon their piesent mode of 
attne with its aesthetic appeal and weai these suits, they 
would be bettei able to maintain then noimal body tempeia- 
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DISCUSSION 

Caiefully supei vised instiuction in skin and scuba diving 
by expel lenced diveis is most impoitant in the pievention 
of accidents and death fiom this spoit Rigid tests should be 
passed by the student befoie he should considei himself ca¬ 
pable of tins potentially dangerous activity The potential 
dangeis of scuba diving have been taken entiiely too lightly 
Television, motion pictuies and magazines have bi ought the 
fascination of tins spoit to millions of enthusiasts, but too 
little of the potential dangeis have been made knomi to them 
Local skin diving clubs should set up caiefully contioiled and 
iigid couises foi skin diveis, and ceitification should be the 
aim of these local and national skin diving associations and 
such oiganizations as the Ameiican Red Cioss The Con- 
feience foi National Co-opeiation in Aquatics has made 
available a book^® entitled “The Science of Skin and Scuba 
Diving,” which selves as an excellent training manual and 
source of information for all divers The increasing popu¬ 
larity of this spoit indicates that some foim of certification 
must be set up if potential deaths are to be prevented 

The U S Duels Company,^' makers of the Aqua-Lung, 
find the heaviest participation in scuba diving in California, 
Florida, New England, the Greater New York and Upper 
New Yoik State area, Michigan, Oregon and Washington, in 
the Older named This company would not attempt to give 
an accuiate figure on the number of skin and scuba divers 
in the United States at the present time, but estimated there 
aie seveial million Its sales volume has doubled in the past 
year 

The United States Public Health Service has no statistics 
on the numbei of deaths occurring annually in this country 
due to skin and scuba diving It nould be of interest and 
impoitant to have this annual death rate In 1956, 6,139 
persons drowned in the United States Lanphier^^ stated that 
theie IS no civilian information on any reliable scale pertaining 
to the mortality figures of the skin divers It is his impres¬ 
sion that the actual rate is much lower than the extent and 
aieiage qualitj of sports diving activity would lead him as 
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Dr Maui ice Haddad, who has obseived the giils at Weeki 
Wachee Spiing for six years, leported external otitis as the 
most common complaint Duiing the Summer, when it occuis 
most fiequently, he sees about one girl a week, but the 
use of eai diops, before and after swimming, has i educed 
the incidence of this disease He encounteis aeio-otitis 
media only occasionally, and raiely in acute foim, he esti¬ 
mated that he perfoims myringotomy six oi eight tunes a 
yeai m tieatment Fiontal sinusitis with a vacuum type of 
headache is not uncommon Thiee oi four of the gnls have 
a high septal deflection He perfoimed a submucous lesection 
on two of them this yeai, which gave relief In his opinion, 
they have an inflammation of the eustachian tube, following 
which they experience veitigo underwatei Two of them lost 
then sense of direction, and one tended to have a fainting 
spell He attributed these reactions to a piessure phenomenon 
in the middle ear, but did not believe theie was subsequent 
loss of healing Most of the giils stay on the staff foi only 
one 01 two yeais He concluded that they have no moie 
difficulty than the geneial population except foi lespiiatoiy 
infections He peifoimed an adenoidectomy duiing the past 
year on two of them 


CONTRAINDICATIONS 

Difficulty m equalizing piessuie m the eais and sinuses is 
the mam contiamdication to skin diving and scuba diving 
fiom the otolaiyngological standpoint Inability to inflate 
the eustachian tube piopeily is piobably the greatest limiting 
factoi to this foim of diving A peison who has this difficulty 
on going to the bottom of a pool oi while flying will piobably 
have difficulty with diving A peifoiated tympanic mem- 
biane is a definite contiamdication The dangei of vertigi¬ 
nous attacks secondaiy to watei getting into the middle eai 
could be a seiious consequence A peison with dizziness 
secondaiy to endolymphatic hydiops oi othei etiological fac¬ 
tors should not dive, and one with chionic lecuiient extemal 
otitis would have a difficult time Unless a peison is in good 
geneial health and capable of standing up under emotional 
stiaiii and physical duiess, he should not indulge in this spoit 
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his face and blow the water out of it This maneuver could 
be hfe-saving on occasion 

One need only to read of the exploits of the Naiw undei- 
watei demolition teams to leahze how well man has been able 
to adapt himself to an aquatic and subaquatic environment 
Yarbio'^' beheied that the mam problem of these underwater 
swimmeis today is countermeasuies initiated and imposed 
by the enemy In desciibing the tremendous handicaps and 
physical stiain they must enduie, he concluded that this 
military \ocation lequiies a stout physique, a stout intellect, 
and a stout heart 

One of Floi Ida’s most expeiienced skin diveis, Charles 
R McNabb,^^ lecently lelated his experience in removing the 
bodies of two 17-year-old diveis from Salt Spring in western 
Florida, near Weeki Wachee Spring Three diveis entered a 
narrow undegiound stream 125 feet deep, wealing standaid 
tanks mth enough air for only a veiy short time at this depth, 
and caiijung no guide line to lead them back to the surface 
Desciibmg the tragedy m which two of them met death, he 
said “I can only hope that God grant everj* diver a mental 
picture of the two bodies as I saw them lifeless in then 
watery tomb Know your equipment and know your own 
limitations Life is too precious to waste . There are far 
too many people today that, having purchased diving equip¬ 
ment and learning to breathe from it, decide they are divers 
Those of us that have been diving all these years, both for 
sport and as a profession, know the hazards and have been 
properly tiamed m the use of the equipment Until one has 
mastered the emergency techniques, such as clearing voui 
mask, clearing hose breathing fiom another diver’s mouth¬ 
piece, ditching equipment and making a fi ee ascent, etc 
you aie not a diiei but a potential accident But most im- 
poilant of all after you have learned to use the equipment 
properly, use good ludgment” 

SUMMARY' AND CONCLUSIONS 

If man will imdeistand and accept the limitations nature 
has placed on him in an aquatic environment, he may learn 
to adapt himself well to skin and scuba dmng He need be 
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a submarine medical officer to expect The death late in 
Navy diving is piobably less than one pei year As paiticipa- 
tion in the spoit of skin and scuba diving continues to glow, 
the death rate will be kept down only if there is adequate 
training foi prospective divers 

The diffeience between the upper pait of the lespiiatoiy 
tract of man and that of the aquatic mammal lies not in the 
respiiatory membrane, but in the aquatic mammal’s ability 
to close the naies voluntaiily oi involuntaiily Tayloi” demon¬ 
strated that the aquatic mammal’s most peisistent modifica¬ 
tion foi life in the water is the ability to close the external 
naies and protect the lespiiatory epithelium from the destiuc- 
tive action of water Man’s ludinlentary muscles foi this 
puipose aie now of value only in facial expression He then 
showed that man’s one natural means of protecting the nasal 
mucous membiane while swimming is by the pioper method 
of bieathmg By exhaling through the nose while the head is 
submeiged and inhaling thiough the nose while the head is 
above watei, the swimmer tends to maintain a propei an 
pressuie in the nasal cavities, thereby piotecting the sinuses 
and eustachian tube fiom water 

Such a mechanism is moie impoitant in a subaquatic en¬ 
vironment The face mask allows man to piotect the nasal 
mucous membrane fiom the deleteiious effects of watei by 
inhaling and exhaling through the mouth without inhaling 
thiough the nose, which is sealed an-tight from the watei 
by the piessuie of the mask The mask also allows for ex¬ 
cellent vision under water, which is not possible with the 
cornea exposed to the water The skin and scuba divei should 
know the propei method of using the mask and should be 
familiar with clearing the mask undei watei He must be 
prepared for the eventuality of his mask being accidentally 
displaced or bioken Undei such circumstances he must be 
able to breathe thiough his mouth with his nose not coveied 
or occluded He does so by elevating the palate and occluding 
the posteiioi naies He also keeps a positive piessure in the 
nasal cavities by inhaling fiom time to time through his nose 
He should be able to pick up the mask undei water, put it on 



TAYLOR SKIN AND SCUBA DmNG 


855 


The otolaiyngologic aspects of skin and scuba dmng, not¬ 
ably aeio-otitis media, aeiosinusitis, air embolism and de- 
compiession sickness, aie discussed A study of a gioup of 
38 diveis IS analyzed, and observations on diveis at Weeki 
Wacliee Spiing aie piesented 
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limited only by the physiology and physics which govern Ins 
being, and the amount of an his equipment makes available 

Man has few stiuctuial adaptations foi an aquatic oi sub- 
aquatic enviionment Piopei methods of bieathing and in¬ 
telligent use of the face mask, fins, snorkel and scuba allow 
him to adapt to the aquatic woild 

Loss of healing lesulting fiom aeio-otitis associated with 
incieased pressure is not common When piesent, it is the 
lesult of damage to the middle ear caused by the inability to 
equalize an piessuies The peison having difficulty equaliz¬ 
ing pressuie through the eustachian tube should not indulge 
in these spoits 

Skin diving and scuba diving are potentially fatal spoits 
All paiticipants should be thoioughly familial with the physics 
and physiology of diving. 

An embolism may be a seiious complication of scuba diving 
A scuba divei should be well veised in the mechanism and 
avoidance of an embolism 

Theie may be a tempoiaiy loss of hearing when a peison is 
subjected to piessuie, but it usually subsides completely when 
the tissues of the middle ear have returned to normal. 

Man’s ability to adapt himself to a subaquatic environment 
by means of proper equipment, proper training and piopei 
physical status is demonstrated by the feats of under water 
demolition teams, of divers such as those at Weeki Wachee 
Spring, and expei*t skin and scuba divers throughout the 
world Without such expei-t experience, instructions and 
equipment, man may well destroy himself 

Pam m the region of the eai and sinuses is probably man’s 
greatest deterrent to the avocation of skin and scuba diving 
The greatest dangers to man’s subaquatic adventures aie 
ignorance and foolhardiness The peison who is feaiTul of 
under-water and confined spaces should not and probably will 
not take up this avocation Those persons who are poorly 
trained in the proper methods of skin and scuba diving and 
the limitations nature has placed upon them are apt to ex¬ 
perience panic underwater and thus coui-t disaster 
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STAPES MOBILIZATION, A PROBLEM IN COCHLEAR 
HYDRODYNAMICS 

Preliminary Report 

JUEEGEX TON'ICDORF, M.D ,T 
lovra City, lovra 

Histological evidence concermng cochlear lesions aftei ex¬ 
perimental stapedial fractures in cats, lecently has been pie- 
sented by Smgleton' Accoiding to a peisonal communication 
vrith H Schuknecht,® from whose laboratoiy the above paper 
had issued, this fmding was not a singular one I\Tiereas, in 
the fust few animals the lesions were observed in the uppei 
basal turn, corresponding to a fiequency of appioxunately 
3,000 cps, moie recently damage has been found to extend 
well into the second turn, i e , to approximately 1,500 cps The 
lesions resemble somewhat those seen after a model ate 
acoustic trauma haircells missing, not overlarge stretches, 
lather occasional gaps alternating with small islands of ap¬ 
parently intact cells For anatomical details reference must 
be made to the paper by Singleton' 

After fii-st being informed of these findings, this author 
was immediately reminded of observations made accidentally, 
but not infrequently, m his studies on cochlear models ® when 
either of the two cochlear windows was displaced inadvert¬ 
ently, a rather pronounced displacement of the cochlear 
partition ensued in its middle to lower portion, therefore, it 
seemed plausible to assume that the lesions observed by Single- 
ton had been caused by stapedial displacements incuned dur¬ 
ing the mampulations at the stapes 

In Older to obtam some preliminary information on this 

srUcle IS based upon a paper presented at the 3Iiddle Section 
of the Am*»rican l-arvu^olo^^ical Rhinologncal and Otolog^ical 
wocie^ Inc L-ouis Jan 11-13 The nnderU'ing: vrork tvas sup- 

ported Dv the iTmted States Air Torce under contract Number AP 41(65“)- 
1'*^ monitored bv the School of Aviation iledicine XTSAF Randolph Air 
to’‘ce Base Texas 

P^'orn the Department of Otolar ngolo 2 :v and 5«Iaxinofacial Sur£?er% Sta^’e 
Lniversitv of lovra. 

Editors Xote This manuscript rf»ceiv«»d in Thf» I>ar^ ngroscope Office and 
accepted for publication Jan 2S 
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COURS DE TECHNIQUE AUDIOMETRIQUE 

The Faculty of Medicine, Pans France, will hold a Coiuse 
in Audiometry, October 12-18, 1959, under the chairmanship 
of Pi of M Aubiy of the Clinic of Oto-Rhino-Laiyngology 
The tentative piogiam includes lectuies on the scientific 
fundamentals, the technique of audiometiy, discussions of 
the results and problems of inteipretation, and lound table 
discussions Piofessoi Aubiy will be assisted by MM les 
Professeuis Agreges J J Debain and R Maduio, les Docteais 
P Aboulkei, J Bouche, P Cleic, H Heniot, R Maspetion, J 
Pialoux, J Bouchet, M Buigeat, L Chevance, P-L Klotz, 
P Robeit, B Vallancien, Mme S Boiel-Maisonny, M k 
Piofesseui A Didiei, MM R Chocholle, J -E Fouiniei, B 
Lehmann and A Molles The complete pi ogi am will be leady 
in June, 1959 Foi further details write Secietaiiet Seivice 
Oto-Rhmo-Laiyngologique Pavilion Isambeit, Hospital Laii- 
boisieie 2 Rue Ambiose-Pare, Pans 10°), Fiance 
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HYDRODYNAMICS 

Preliminary Report 

JUERGEN TONNDORP, M D ,T 
Iowa City, Iowa 

Histological evidence concerning coclilear lesions aftei ex¬ 
pel unental stapedial fractuies in cats, lecently lias been pie- 
sented by Singleton " Accoiding to a peisonal communication 
with H Scliukneclit,® fiom whose laboiatoiy the above papei 
had issued, this finding was not a smgulai one tnieieas, in 
the fust few animals the lesions weie obseived in the uppei 
basal turn, coiiesponding to a fieqiiency of appioximately 
3,000 cps, moie lecently damage has been found to extend 
well into the second turn, i e , to appioximately 1,500 cps The 
lesions lesenible somewhat those seen aftei a model ate 
acoustic tiauma haiicells missing, not oveilaige stietches; 
latliei occasional gaps alternating with small islands of ap¬ 
pal ently intact cells Foi anatomical details lefeience must 
be made to the papei by Singleton" 

Aftei fust being infoimed of these findings, this author 
was immediately leminded of obseivations made accidentally, 
but not mfiequently, in his studies on cochleai models ® when 
eithei of the tv^-o cochleai vundows was displaced inadveit- 
ently, a lathei pronounced displacement of the cochlear 
partition ensued in its middle to lower portion, therefore, it 
seemed plausible to assume that the lesions obseived by Single- 
ton had been caused by stapedial displacements inclined dur¬ 
ing the manipulations at the stapes 

In oidei to obtain some piehminaiy information on this 

•This article is based upon a paper presented at the Middle Section 
Meeting- of the American l^aryngolosical Rhinological and Otolo^ical 
bocieU, Inc St Louis Jan 11-13 1<»59 The underUing work -vvas sup- 
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ys monitored b% the School of A\iation Medicine USAP Randolph Air 
Force Base Texas 
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a well defined length In that case the spectium is also af¬ 
fected Theie is a tiading ielation between bandwidth and 
time duiation, so that longei time durations aie associated 
with lesser bandwndths and vice veisa, theiefoie, the spectra 
of the two impulses of Figiiie 2, with their giadual onset, 
have a limited bandvudth, all eneigy being confined to lowei 



f-- 

Fi& 1 Band-spectrum (amplitude/c'cle) of a Ch^ pothetical) instantan¬ 
eous shift m displacement amplitude The time course of the e\ent is 
shot\n in the insert At the time t' amplitude is instantaneousl' stepped up 
to the le\el A (adopted from*) 


frequencies This can be stated in a diffeient form by saying 
that in case of an impulse startmg gradually, the energy- at a 
given frequency {which is much largei than one cycle) is less 
than it IS in case of a sudden onset 

The significance of impulses can be illustrated with the aid 
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subject, slow-motion pictuies (64 fi/sec ) weie taken of the 
basilai membiane in a cochleai mode] These models, five 
times the size of a human cochlea, have been desciibed in detail 
in eailiei papeis ® While the pictuies weie being taken, the 
“oval window” was lepeatedly depiessed with a fmgei and le- 
leased either slowly oi suddenly Aftei slow depiession oi 
release, momentaiy displacement of the basilai membiane 
was seen to occur, mainly within the apical poition of the 
model, the bulk of the displaced fluids being exchanged 
thiough the helicotiema If, howevei, the depiession oi, 
because it was technically simplex to execute, the lelease was 
earned out suddenly, the displacement of the basilai mem- 
biane extended well into its middle poition The slow-motion 
pictures iveie not fast enough foi an exact analysis of the 
pattern of these displacements, however, it is well known, 
fiom Bekesy’s earliest expeiiments on the tiavehng-wave 
phenomena (1928),- that in case of a sudden stapedial dis¬ 
placement a single “bulge” is seen to tiavel along the entne 
basilai membrane fiom the window legion towaid the apex 

To undeistand these model phenomena piopeily, a few le- 
maiks may be in ordei about the physical piopeities of sudden 
shifts in displacement, commonly called impulses Since they 
aie not part of a continuous oscillatoiy event (otheiwise 
known as “steady state” events), they aie also called tiansients 
01 aperiodic events Such tiansients, an example of which is 
given in Figuie 1, can be examined wnth the aid of a Found 
analysis with lespect to then fiequency spectium, as fust 
suggested by Lord Rayleigh ' Piactical solutions weie fust 
presented by Kuepfmuellei * In contiast to steady-state 
events which, depending upon then complexity, contain one oi 
several discrete fiequencies, tiansients have a continuous 
spectium One might also say that the distiibution of fie¬ 
quencies in such spectia is infinitely dense One, theiefoie, 
speaks of bandspectm of a given width The example of 
Figuie 1 illustiates an mstanteous change in displacement, an 
impulse of infinitely short duiation Its spectium has an 
infinite width, although the amplitude per cycle is not unifoim 
It changes with fiequency according to a hypeibola (see Fig 
however, impulses like that of Figuie 1 haidly evei 
cm m mechanical systems Usually, then time duiation has 
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cm ) aie ceitainly not iinieasonable (Such a value may even 
be a little on tlie conseivative side) The db-iatio between 
both values cited is 160 db Accoiding to what was said 
eailiei about tlie spectia of impulses, this does not mean that 
duiing stapedial manipulations, amplitudes of 160 db aie in- 
cuiied with the fiequency lange of 1,500 cps to 3,000 cps,^ 
wheie Singleton had found signs of cochleai damage 

Returning once moie to Figuie 2, wheie theie aie two 
impulses shown with the same giadual onset whidi is com¬ 
pleted in the time f (Theie is a moie piecise wav of expiess- 
ing this by consideiing what is known as the tune constant 


_ TABLE I _ 

Amplitude eaidrum (tliresUoId)_ _ 10 “ cm 

Amplitude stapes _ 2 5 X10cm 

Stapedial “rocKing" of J-4 mm - 2 5 X 10 * cm 

R,. 160 db _ 


(Amplitude data of BeUesv ) 


a teclimcal teim which will not be discussed heie) One of 
these cuiAes lepiesents a low-level shift in displacement of 
sav 30 db The othei is much highei and might be 160 db, 
as in the piesent case, although such diffeiences in magnitude 
cannot be diawn on the same Imeai scale 30 times in one 
case and 100 million times in tlie othei The point to be made 
is that, although both impulses have an identical spectium, 
the absolute amplitude at a given fiequency is much highei 
in the laigei impulse than it is in the smallei one If one as¬ 
sumes the amplitude in the 1,500 cps to 3,000 cps laiige to be 
-30 db 1 c total amplitude of the impulse, one finds in the fii st 
case (30 db shift) 0 db le thieshold foi that lange but in the 
second case (160 db shift) 130 db ic thieshold foi tlie same 
lange 

At this time, one can only guess as to the spectia which 
might be inclined in stapedial displacements dining mobiliza¬ 
tion pioceduies Certainly, dining a slow and contioiled 
locking motion theie is no eneigi’' at 1,500 cps to 3,000 cps, 
howeiei, theie aie two othei situations which need to be 
consideied fust, when a siugeon lealizes that he has sue- 
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of a problem more familiar to otologists Similai impulses, 
as shown m Figures 1 and 2, aie produced when a tonal signal 
IS suddenly switched on At the onset of such a signal a click 
appeals supeiimposed upon the tone In the construction of 
audiometeis it is desiiable to eliminate such clicks One 
achieves this simply by making the onset of the signal gradual 
(moie like Fig 2 than Fig 1) The lesult is that the entiie 
enei gy contained m the onset event is concentiated within the 


f 



Fig 2 Time course of two (hypothetical) gradual shifts in displacement 
amplitude Both events are equal in time duration (t') in the 
the change (s-shaped) and hence in their spectrum One event (A; 
represents a low-level shift the othei one (A") a high-level shift 


low-fiequency legion where it lemams tnatidible, but the point 
to be made is that switching tiansients can nevei be physically 
eliminated 

Next, the displacement amplitude which might be incuiied 
m stapedial manipulations, must be consideied in teims of 
amplitudes of famihai sounds Table I shows the amplitude 
of the human eaidium at the thieshold of heaiing within the 
eai’s most sensitive lange (=10-® cm ) Fiom this value the 
stapedial amplitude has been calculated foi the same condi¬ 
tion it is 2 5 X 10 ''“ cm , all values being given accoiding to 
Bekesy’s measuiements ® Assumption of stapedial displace¬ 
ments duiing mobilization piocedures of } mm (=2 5 x 10-" 
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cm ) aie ceitainly not nnieasonable (Such, a value may even 
be a little on the conseivative side) The db-ratio between 
both values cited is 160 db Accoiding to what was said 
eailiei about the spectia of impulses, this does not mean that 
duiing stapedial manipulations, amplitudes of 160 db aie in- 
cuiied with the fiequency lange of 1,500 cps to 3,000 cps,^ 
wheie Singleton had found signs of cochleai damage 

Returning once moie to Figuie 2, wheie theie aie two 
impulses shown -with the same giadual onset which is com¬ 
pleted in the time t' (Theie is a moie piecise way of expiess- 
ing this by consideiing what is known as the time constant, 


TABLE I_ 

10 ’’ cm 
2 5 X 10 cm 
2 5 X 10 = cm 


(Amplitude dita of Bekes\ ) 


Amplitude eaidrum (tlireshold) _ 
Amplitude stapes 
Stapedial ‘ rocking" of mm 
R,. 160 db 


a technical teim which wall not be discussed heie) One of 
these cuives lepiesents a low-level shift in displacement of 
say 30 db The other is much highei and might be 160 db, 
as in the piesent case, although such diffeiences in magnitude 
cannot be diawn on the same linear scale 30 times in one 
case and 100 million times in the other The point to be made 
IS that, although both impulses have an identical spectium, 
the absolute amplitude at a given fiequency is much highei 
in the laigei impulse than it is in the smallei one If one as¬ 
sumes the amplitude in the 1,500 cps to 3,000 cps lange to be 
-30 db 7 e total amplitude of the impulse, one finds in the fust 
case (30 db shift) 0 db 7e thieshold foi that range, but in the 
second case (160 db shift) 130 db le thieshold foi the same 
lange 

At this time, one can only guess as to the spectia which 
might be incuiied in stapedial displacements dining mobiliza¬ 
tion pioceduies Ceitamly, dm mg a slow^ and conti oiled 
locking motion theie is no eneigj’- at 1,500 cps to 3,000 cps, 
howevei, theie aie tw^o othei situations ivhicli need to be 
consideied fust, wdien a suigeon leahzes that he has sue- 
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ceeded in fleeing the stapes and has inadveitently displaced 
it, he will most likely withdraw his instrument veiy abiuptly 
and thus may introduce a sharp impulse, second, and that 
may be the moi e sei lous of the two situations when the foot¬ 
plate 01 the fixing otoscleiotic focus bieaks it often does so 
with a snap In that case motion cannot be conti oiled well 
enough to avoid a lapid and lelatively laige displacement 
because of the eneigy stoied in the bone (and also in the in¬ 
strument) prior to the snapping of the bone 

These preliminaiy considerations aie still based upon pa- 
lameters, many of which aie rather vaguely defined Befoie 
anything moie definite can be said, moie study is needed Foi 
one thing, the mode of i espouse of the cochlea (oi the model) 
to sudden impulses was left out entiiely fiom the piesent 
considei ation 


SUMMARY 

An attempt was made on the basis of piehminaiy infoima- 
tion to account foi the observation of cochlear lesions in cats 
aftei expel imental stapedial fractuie The attempted ex¬ 
planation for this obseivation was based upon considei ations 
of principles of cochleai hydiodynamics 
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MODERN CONCEPT OF VESTIBULAR PHYSIOLOGY 

Prop Gosta Dohlmann, (By Invitation) ,j 
London, England 

If we considei that it was just 85 yeais since Mach, Bieuer 
and Cium-Biomi, in 1874, located the sensations and le- 
actions of lotation, on the semicircular canals, we must admit 
that this IS a compaiatively lecent achievement, fiom a 
scientific point of view 

The labyiinth had not attiacted much attention and pievi- 
ously, the invesbgations of Fleurens, cutting and seveiing 
the canals about 1824, weie unnoticed oi foi gotten The in- 
vestigatois of 1874 had known no othei concept of the func¬ 
tion of the canals than that they acted as fluid-iings, which 
weie subjected to ineitial foices in lotational head movements 
It was not until 1896 (about 60 yeais ago) that the leactions 
of the semicirculai canals weie located in the endolymph and 
the sensoiy epithelium in the ampulla, as a lesult of the ex¬ 
tensive and biilliant expeiimental woik of Ewald 

At that time the existence of a cupula was denied, or it 
vas legalded as an aitifact Tins statement was repeated 
even as late as 1931 The only possible way to stimulate the 
hail cells of the neuioepithelium of the ciista was, theiefore, 
supposed to be by bending of the haiis in one way oi the 
othei by the endolymph stieam, caused bv lotational head 
movements Even foi those who believed in the existence 
of a cupula, the bending of the haiis appealed still to be the 
important factoi in the piocess of stimulation, even if this 
bending of the haiis was peifoimed by action of the cupula 
One difficulty was to explain how endohunph movements, 
vhich could not be veiy laige, ic, no leal “stiearning” of 
endolymph, could be able to mo\ e the small cupula inside the 
vide ampullae of the canals In micioscopic sections the 
cupula appeals alwaj^s as a small appendix sitting on the 

•Rend at the Meeting' of the Southern Section of the A.mericnn L»ar\n- 
^ Rhinological and Otologicnl Soclet^ Atlanta Ga Jan 23 i*>59 

\ IhesL 'nvesligations were made nt the Institute of Lni % ngolog^ nnd 
London uuh support from the Le\ erhume Tiustees 
r-Qitors Note This manuscript recei\ed in The Lnr\ngoscope Office and 
accepted for publication Jan 2S 195^ 
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crista This is due to the abundant shiinking which this jelly- 
like stiuctuie suffers fiom the action of the fixing fluids 
This was the situation until up to about 1930 

An impoitant step was then taken by the use of Stem- 
hausen's method of making the cupula visible, even in the 
living animal This was possible by injecting into the endo- 
lymph a contrast medium such as India ink (A shoit film 
was shown which demonstrated the actual shape and extension 
of the cupula when uninfluenced by any chemical methods 
ioi piepaiation of micioscopic sections ) 

Fiom this it is evident that the cupula extends fiom the 
ciista through the whole cioss-section up to the veitex of the 
ampulla It is also evident that eveiy movement of the endo- 
lymph must, therefore, be transfeiied to the cupula If the 
tiansmission of endolymph movements affecting a bending 
of the cupula has been cleaily demonstiated by these expeii- 
ments, there is still one impoitant question to be settled 
how can the eneigy of mechanical bending of the cupula be 
tiansfoimed into the electro-chemical effect of neive stimula¬ 
tion’ 

Fiom the shoit histoiical survey which I have tiied to 
piesent, it might seem natural that the bending of the haiis 
of the hair cells should be legaided as the essential mechanism 
foi tiansfei of mechanical eneigy to the sensoiial cells This 
IS not only a labyimthine pioblem, the same mechanism must 
be opeiating in stimulation of the hair cells of the cochlea 
and the maculae In the semi-ciicular canals the endolymph 
IS assumed to bend the cupula, and the cupula, the haiis lu 
the cochlea the basilar membrane is supposed to move up and 
down, and theieby pioducmg ladial movements of the uppei 
surface of the oigan of Coiti with its hair cells It is fuithei 
supposed that the tectoiial membrane lests loosely over the 
oigan of Corti, that it should be lelatively stiff so that the 
fiee endings of the haiis should be bent outwaids and inwaids 
when the hair cells of the organ of Coiti aie vibiated by the 
movements of the stapes 

The tectoiial membiane, howevei, is of the same jelly-like 
natuie as the cupula, and it seems to me lathei stiange to 
suppose that this jelly should have a iigidity gieatei than the 
moving cochleai paitition of basilai membiane and cells 
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Fulthei, it IS beyond doubt that the histological pictuie of the 
tectoiial membiane, as a free floating formation over the 
organ of Corti, attached only to the limbus is an artifact, due 
to the shrinking agents necessary foi the fixing and piepaia- 
tion of the histological sections, just as the cupula always 
shrinks to onlj’’ a pait of its natuial size as seen in all micio- 
scopic sections 

It has been shown by Andeison Hilding, in fiesh piepaia- 
tions, and in fiozen diied sections by deViies, that the tec¬ 
torial membiane is fixed on either side of the oigan of Goiti, 
which means that the tectorial membiane is attached to the 
whole uppei surface of the oigan of Goiti with its haii cells 
and haus This is easily pi oven by anybody who can use a 
dissecting micioscope and a piepaiation needle 

In 1954 Vilstiup and Jensen showed the presence of hya- 
luiamc acid in the endolymph of Acantias, and Jensen, 
Koefoed and Vilstiup showed that potential changes could be 
produced in hyaluianate solutions on displacement of the 
fluid Vilstiup suggested that these “flow potentials” could 
be of importance foi the stimulation of the sense organs of 
the ear 

As is well knoym, electrical potentials can be led off from 
the cochlea, potential changes, synchronous with the sound 
waves of tones transmitted to the ear, can be recorded This 
IS what IS meant by the Wever and Biay effect, or cochlear 
miciophonics If the basilar membrane and the organ of 
Coiti IS pushed upwards from the scala tympani, this gives 
a potential change in the negative direction winch lasts as long 
as the displacement lasts, and if the movement is performed 
in the opposite diiection this will give an increased positivrtj' 
Tins appaientlj* means that a displacement gives a potential 
change of a D C tj^je, and that rapid changes of displacement 
gues an AC response Exactly the same happens if the 
electrical changes are led off the ampulla If the cupula is 
mored m one direction one change can be recorded, e p, in a 
positive direction; if the cupula is bent in the opposite direc¬ 
tion, the potential change is reversed, and fui'ther, rapid 
potential changes can be recorded if the cupula is exposed 
to a tone stimulus when a fistula is made in the canal 
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crista This is due to the abundant shi inking’ -which tins jelly- 
like structuie suffers fiom the action of the fixing fluids 
This was the situation until up to about 1930 

An important step was then taken by the use of Stem- 
hausen’s method of making the cupula visible, even in the 
living animal This was possible by injecting into the endo- 
lymph a contrast medium such as India ink (A short film 
was shown which demonstrated the actual shape and extension 
of the cupula when uninfluenced by any chemical methods 
lor preparation of microscopic sections ) 

From this it is evident that the cupula extends from the 
crista through the whole cross-section up to the vertex of the 
ampulla It is also evident that every movement of the eiido- 
lymph must, therefore, be transferred to the cupula If the 
transmission of endolymph movements affecting a bending 
of the cupula has been clearly demonstrated by these experi¬ 
ments, there is still one important question to be settled 
hoAv can the energy of mechanical bending of the cupula be 
transformed into the electro-chemical effect of nerve stimula¬ 
tion’ 

From the short historical survey which I have tried to 
present, it might seem natural that the bending of the haiis 
of the hair cells should be regarded as the essential mechanism 
for transfer of mechanical energy to the sensorial cells This 
IS not only a labyr inthine problem, the same mechanism must 
be operating in stimulation of the hair cells of the cochlea 
and the maculae In the semi-circular canals the endolymph 
IS assumed to bend the cupula, and the cupula, the hairs In 
the cochlea the basilar membrane is supposed to move up and 
doAvn, and thereby producing radial movements of the uppei 
surface of the organ of Coiti with its hair cells It is fuithei 
supposed that the tectorial membrane rests loosely over the 
organ of Coiti, that it should be relatively stiff so that the 
free endings of the hairs should be bent outAvaids and inwards 
when the hair cells of the organ of Corti are vibrated by the 
movements of the stapes 

The tectorial membrane, however, is of the same jelly-like 
nature as the cupula, and it seems to me rathei strange to 
suppose that this jelly should have a rigidity gieatei than the 
moving cochlear partition of basilar membrane and cells 
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piocesses and pass tluough the different tissues and fluids 
of the innei ear. After one hour these can be seen in the film 
as a few scatteied silver giains 

Aftei two houis theie aie more silver giains in the epithe¬ 
lium, and aftei foui houis the iiradiation has produced a very 
dense black ribbon over the epithelium and nowhere else to the 
same extent 

Aftei SIX houis there is still a dense blackening, aftei 18 
hours the intensity is slightly decreasing After 24 houis 
theie IS only an insignificant irradiation, which means that all 
the labelled sulphur has passed through the epithelium into 
the endoljTnph cavity 

The shrunken cupula shows no iiradiation after one hour nor 
after two hours The irradiatron from the cupula is insignifi¬ 
cant after four hours, slightly greater after six hours At 
24 hours, at the time when most of the ladioactive sulphur 
has left the epithelium, the irradiation from the cupula is 
dense, as are also the clouds of coagulated endohunph which 
can be seen inside the membranous canal After tliiee 
or four days the irradiation from the cupula and endeljunph 
again decreases 

We have followed the fate of tins ladioactive compound up 
to 30 days after injection This investigation shows that the 
radioactivity in the clouds of coagulated endolymph decrease, 
and disappear after five to ten days, that the activity in the 
cupula also decreases but can still be observed to some extent, 
even after 30 days, further, it is possible to follow the ex¬ 
cretion of the radioactive granules, which definitely pass 
through the ductus endolymphaticus (S Guild) are condensed 
there into a thiombus-like coagulum and pass through the 
saccus endolymphaticus into the loose connective tissue sui- 
roimding this tube, and apparently are excreted into the 
ceiebiospmal fluid through a striictuie with finger-like pro¬ 
cesses resembling the choiioid plexus m the ventricles of the 
biain 

Expressed in chemical phraseology, this would means that 
the secretory epithelium builds up and secretes sulphur-bound 
compounds, which, when secreted by an epithelium like tins, 
should be sulpho-muco-polysacchaiides In order to confirm 



868 


DOHLMANN VESTIBULAE PHYSIOLOGY 


How can these facts be brought m accoi dance with the 
historical conception of a bending of the haiis as the mechan¬ 
ism for transmitting of the mechanical movements into these 
known electiical effects’ Is theie any example of a living 
tissue which can give an effect like this, giving a positive 
potential change in one direction when bending a haii, and 
negative when bending the same haii in the opposite dnection, 
or is it even probable’ 

It IS known that the potential changes of the cochleai micio- 
phonics aie sensitive to oxygen deficiency and to ceitain 
poisonous substances which aie supposed to be tiansmitted to 
the hair cells fiom some secietional epithelium ovei the endo- 
lymph, theiefoie, it seemed peitinent to study the mechanism 
of endolymph secietion to see whether some infoimation could 
be obtained which would be of value in the inteipietation of 
the mechanism of stimulation 

Foi seveial leasons it seems piobable that mucopolysac¬ 
charides played an impoitant role in this metabolism The 
radioactive isotope of sulphm S 35 was, theiefoie, chosen as a 
tracei We have used pigeons foi these expeiiments 

To be able to explain the results of oui expeiiments, I must 
explain the technique The labelled isotopes aie injected in¬ 
ti amusculaily, the buds aie killed after diffeient peiiods 
of time from one hour to 30 days Seiial sections aie pie- 
paied fiom the innei ear These micioscopic sections aie 
coveied m the daik with a layer of photogiaphic film The 
sections aie then stoied, still m the daik, foi some length of 
time, thus exposing the film to the ladiation fiom the ladio- 
active paits of the tissues When developed the film showed 
the exact distiibution of the sulphur compounds, due to the 
metabolic piocesses The lesults of these investigations will 
be appaient fiom the slides The fust slide is a cioss-section 
of the ampulla fiom a pigeon killed foui houis aftei the in¬ 
jection It shows exposed silvei giains ovei the epithelium 
of the sidewalls of the ampulla, the legion which is called 
planum semilunatum 

If we look at this epithelium in pigeons kept alive foi dif¬ 
feient peiiods aftei injection, we can asceitam the time le- 
quiied foi the labelled molecules to paiticipate in the metabolic 
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piocesses and pass thiough the diffexent tissues and fluids 
of the innei eai Aftei one houi these can be seen in the film 
as a few scatteied silver giains 

After two houis theie aie tnoie silver giains m the epithe¬ 
lium, and aftei foui houis the iiiadiation has piodiiced a veiy 
dense black iibbon ovei the epithelium and nowlieie else to the 
same extent 

Aftei SIX houis theie is still a dense blackening, aftei 18 
houis the intensity is slightly decieasing Aftei 24 houis 
theie IS only an insignificant iiradiation, which means that all 
the labelled sulphiii has passed thiough the epithelium into 
the endoljTiiph cavitv 

The sill unken cupula shows no iiiadiation aftei one houi noi 
after two houis The iiiadiation fiom the cupula is insignifi¬ 
cant aftei foul houis, slightlj- gieatei aftei six: houis At 
24 houis, at the time when most of the ladioactive sulphiii 
has left the epithelium, the iiiadiation fiom the cupula is 
dense, as aie also the clouds of coagulated endoljTnph which 
can be seen inside the niembianous canal Aftei tliiee 
or foul days the iiiadiation fiom the cupula and endoljTnph 
again deci eases 

We have followed the fate of this ladioactive compound up 
to 30 daj’s aftei injection Tins investigation shows that the 
ladioactivitj’ in the clouds of coagulated endoljTnph deci ease, 
and disappeai aftei five to ten days, that the activity in the 
cupula also deci eases but can still be obseived to some extent, 
even aftei 30 days, fuithei, it is possible to follow the ex- 
cietion of the ladioactive gianules, which definitely pass 
thiough the ductus endoljnnphaticus (S Guild) aie condensed 
there into a thrombus-like coagulum and pass thiough the 
saccus eiidolymphaticus into the loose connective tissue sui- 
lounding this tube, and appaiently aie excieted into the 
ceiebiospinal fluid thiough a stiuctuie with fingei-like pio¬ 
cesses lesembling the choiioid plexus in the lentiicles of the 
biain 

Expiessed in chemical phraseologi*, this would means that 
the secietoiy epithelium builds up and secietes sulphui-bound 
compounds, which, when secieted by an epithelium like this, 
should be sulpho-muco-polysacchaiides In oidei to confiim 
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How can these facts be brought m accoi dance with the 
historical conception of a bending of the bans as the mechan¬ 
ism for transmitting of the mechanical movements into these 
known electrical effects’ Is theie any example of a living 
tissue which can give an effect like this, giving a positive 
potential change in one direction when bending a haii, and 
negative when bending the same hair in the opposite diiection, 
or IS it even piobable’ 

It IS known that the potential changes of the cochleai micio- 
phonics are sensitive to oxygen deficiency and to ceitain 
poisonous substances which are supposed to be tiansmitted to 
the hail cells fiom some secietional epithelium ovei the endo- 
lymph, thei efoi e, it seemed pertinent to study the mechanism 
of endolymph secietion to see whethei some infoimation could 
be obtained which would be of value in the inteipietation of 
the mechanism of stimulation 

Foi seveial leasons it seems piobable that mucopolysac- 
chaiides played an impoitant lole in this metabolism The 
radioactive isotope of sulphui S 35 was, theiefoie, chosen as a 
tiacei We have used pigeons foi these expeiiments 

To be able to explain the lesults of oui expeiiments, I must 
explain the technique The labelled isotopes aie injected in¬ 
ti amusculaily, the buds aie killed aftei diffeient peiiods 
of time fiom one hour to 30 days Seiial sections aie pie- 
paied fiom the inner ear These micioscopic sections aie 
coveied in the dark with a layei of photographic film The 
sections aie then stoied, still in the daik, foi some length of 
time, thus exposing the film to the ladiation fiom the ladio- 
active paits of the tissues When developed the film showed 
the exact distribution of the sulphui compounds, due to the 
metabolic piocesses The lesults of these investigations will 
be appalent fiom the slides The fust slide is a cioss-section 
of the ampulla fiom a pigeon killed foui houis aftei the in¬ 
jection It shows exposed silvei giains over the epithelium 
of the sidewalls of the ampulla, the legion which is called 
planum semilunatum 

If we look at this epithelium in pigeons kept alive foi dif¬ 
feient peiiods aftei injection, we can asceitain the time le- 
qiiiied foi the labelled molecules to paiticipate in the metabolic 
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hand, the movements weie very small, such a mechanical 
stimulation of the hair cells would be impossible, and the 
assumed fluid movements in the cupula could then be of 
gi eater importance in the explanation of those phenomena 
in the inner ear to which we will lefer later An experiment 
was made to determine the cupula deflections due to forced 
fluid movements through a fine canula cemented into an 
opening in the canal wall Tins expeiiment showed that even 
with movements which could give a deflection of at the most, 
half a degiee of aic, unmistakable vestibular leactions weie 
lecoided This would mean that the tip of the haii could not 
have been moved moie than 0 3 jn, probably less 

Turning then to the hair cell, it is known fiom the electron- 
micioscopic studies of these cells by Wersall, Catheiine Smith 
and otheis that theie aie about 50 to 60 hairs extending fiom 
each cell, they aie about 40 p. long and 0 2 in diameter. 
They have a cential fibiillaiy stiuctuie only in the basal pait 
of about 4 ft in length These 4 ft in the basal part of the hair 
could theoretically be legaided as a stiff pait which possibly 
could leact to a bending, whereas the distal 9/10 of the hair 
would be totally flexible, furthermoie, the basal part of the 
hail just passes through the cuticle of the cell, but never 
shons any continuation down into the cytoplasm of the cell 
Morphologically, theiefoie, this picture does not seem to 
suppoit the assumption of a stiff strictuie which would be 
able to stimulate the cell by bending of the hair 
According to the election-microscopic pictuie, the haii 
seems thus to be built up of a finely gianulated piotoplasma 
with a thin outei plasma membiane, and that this niembiane 
IS the continuation of the plasma membrane of the cell, theie¬ 
foie, the haiis of the haii cells must be legaided as long, 
tube-Iike extensions of the cell-suiface, giving a consideiably 
enlaiged suiface aiea of the cell The cell suiface (except 
haiis) can be estimated at about 40 to 50 ft- but with the 
suiface of the hairs the total aiea vnll amount to between 
o,000 and 4,000 fr This seems to be a very impoitant fact, 
because if Ave consider that these haiis protiude out into 
the cupulai substance Ijmg in fine canals, and that this cupu¬ 
lar meshivoik is soaked thiough with a secietion containing 
tivo important constituent parts, the sulpho-mucopoly- sac- 
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this assumption, and to investigate which compounds aie 
coupled to the sulphui, together with Di H Bostiom, I have 
collected endolymph from pigeons injected with S 35 and by 
means of electiophoresis and chiomotography, examined the 
chemical content of the fluid So far this has only confiimed 
that the oiganic compounds aie pi’otem-bound sulpho-muco- 
polysacchaiides, but furthei investigations aie planned 

Anatomically, the distiibution of the secietoiy epithelium 
has been found to embiace the cupula fiom both sides, and to 
continue on the utiiculai as well as the canaliculai side, thus 
totally enclosing the neuroepithelium with its cupula 

Fiom a functional point of view it would be astonishing if 
the secietion of such complex compounds into the cupula and 
then into the endolymph, weie not of some fundamental sig¬ 
nificance to the physiological function of the mechanism 
located in the ampulla 

To discuss this fundamental question we must considei some 
tacts about the cupula It is geneially assumed that the 
cupula IS built up as a meshwoik oi sponge It is appaiently 
in this meshwoi'k that one finds the mucopolysacchaiides It 
IS also geneially accepted that the haiis of the haii cells he 
in fine canals in the cupula substance 

If a very small diop of a dye is deposited in the cupula it 
IS possible to see the dye pai tides moving longitudinally up 
and down, if the cupula is moved by some exteraal foice 
Accoidingly, these two obseivations would suggest that 
bending or piessuie on the cupula could pioduce fluid move¬ 
ments in the cupula meshwoik and in the fine canals aiound 
the haiis of the haii cells With legaid to the shape of the 
cupula fixed to the suiface of the ciista, as it is, one would 
have leason to expect the fluid in these small canals to move 
in one diiection with an ampullo-fugal displacement of the 
cupula, and in the opposite diiection with an ampullo-petal 
deflection of the cupula This is an assumption, and I wih 
leave it as such at the piesent moment 

If the movements of the cupula at the thieshold must be 
extensive befoie the neuioepithelium could leact, then this 
would speak m favoi of some mechanism which could bend 
01 teal the haiis oi even defoim the cells If, on the othei 
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hand, the movements weie veiy small, such a mechanical 
stimulation of the hair cells would be impossible, and the 
assumed fluid movements m the cupula could then be of 
gieatei importance in the explanation of those phenomena 
m the inner ear to which we will lefex later An experiment 
was made to detennine the cupula deflections due to foiced 
fluid movements through a fine canula cemented into an 
opening in the canal wall This experiment showed that even 
with movements which could give a deflection of at the most, 
half a degiee of aic, unmistakable vestibular leactions were 
lecoided This would mean that the tip of the haii could not 
have been moved moie than 0 3 /n, probably less 

Turning then to the hair cell, it is known fiom the electron- 
micioscopic studies of these cells by Weisall, Catheiine Smith 
and otheis that theie aie about 50 to 60 haiis extending fiom 
each cell, they are about 40 long and 0 2 in diameter 
They have a central fibiillaiy stiucture only in the basal part 
of about 4 n in length These 4 jx m the basal part of the hair 
could theoretically be legaided as a stiff pait which possibly 
could leact to a bending, whereas the distal 9/10 of the hair 
would be totally flexible, fuitheimoie, the basal pait of the 
han 3 ust passes tluough the cuticle of the cell, but nevei 
shoMs any continuation down into the cytoplasm of the cell 
Morphologically, therefore, this pictuie does not seem to 
suppoit the assumption of a stiff stiictuie which would be 
able to stimulate the cell by bending of the hair 

According to the election-micioscopic pictuie, the hair 
seems thus to be built up of a finely granulated piotoplasma 
with a thin outer plasma membrane, and that this membrane 
IS the continuation of the plasma membrane of the cell, theie- 
foie, the haiis of the han cells must be regarded as long, 
tube-like extensions of the cell-surface, giving a considerably 
enlarged surface area of the cell The cell surface (except 
hairs) can be estimated at about 40 to 50 but with the 
surface of the hairs the total area will amount to between 
o,000 and 4,000 ix." This seems to be a very important fact, 
because if we consider that these hairs protrude out into 
the cupular substance lying in fine canals, and that this cupu¬ 
lar meshwork is soaked through with a secretion containing 
two impoi'tant constituent parts, the sulpho-mucopoly- sac- 
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chaiides and potassium, then I believe that we have the light 
to piesume that this is an arrangement which can be desciibed 
as, 1 an insulated entity of electrically leading solutions, the 
cell, 2 this cell sends out a gieat number of antennas, the 
haiis, into a 3 highly charged electiical field—^the solution in 
the cupular meshwork 

We know that in a solution of mucopolysacchaiides and 
electiolytes, the veiy laige and highly negatively-chaiged 
molecules of the polysacchaiides aie binding the positive 
elect! olyte-ions of potassium to its suiface This means that 
as long as no physical changes are imposed on this mechanism, 
the positive and negative charges aie kept in balance, how- 
evei, as soon as movements aie imposed on the fluid, the posi¬ 
tive potassium-ions, which aie more movable, will move in the 
diiection of the fluid displacement and leave the slow polysac- 
chaiide molecules behind This means that the antennas of 
the hail cells, suriounded as they are by these molecules and 
moving ions, aie, on their surfaces, exposed to the electiical 
chaiges which are predominant at that moment Moving the 
fluid then m a diiection toward the hair would mean an 
incieased positive, a movement in the opposite direction, in¬ 
creased negative We also know that the potassium content 
m the endolymph is about the same as in the inteiioi of the 
cell, and that the endolymph is positive with legaid to the 
potential of the hair cells This high concentration of potas¬ 
sium and the high potential difference between the outside 
and inside of the haiis and the cell is a veiy lemaikable fact 
If a potential change at the cell’s oi hair’s plasma membiane 
should give an mcieased peimeabihty of that membiane, it 
would be totally disastious to the cell, because if the positivity 
IS inci eased outside the cell this cell would immediately be 
oveiloaded with potassium, to an extent inconsistent with life 
Second, it would be impossible for the cell to woik against the 
high concentiation giadient of potassium and against the 
electiical giadient between cell and endolymph even if the 
electiical chaige is slightly loweied or laised aiound the 
haiis Alieady, fiom the fact that these two giadients aie a 
constantly piesent potential dangei to the cell we might pie¬ 
sume that the plasma membiane that shields the cell fiom the 
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surrounding fluid in the cupula is wipermeabh. This is not a 
common tiling, but is by no means umque 

This implies that the cell woiks as a condenser, a positive 
chaige applied outside the insulating membrane gives a nega- 
tivitj' to the inside salt solutions of the cell protoplasm, and 
vice versa 

This might further explain the facts of a standmg and re¬ 
maining potential value in the cell due to a certain mechanical 
displacement, e g, of the cupula or the basilar membrane, 
and it explains the lapid potential changes like those of the 
cochleai potentials, and above all, makes it possible to explain 
a function capable of movmg in both directions, positive and 
negative, from the position of a resting cell-potential This 
has not been possible to explain through the hj-pothesis of the 
bending hairs This might also well fit in with some other 
known mvestigational lesults 

Foi instance the obseiwations on the coclilea, by Hallowell 
Davis and his collaboratois, by Bekesy and others, have in¬ 
dicated that the source of the potential changes due to the 
mechanical stimulation is at the hair-bearing end of the hair 
cells and oiientated peipendicularly to the cell surface This 
cannot possibly be explained m any othei way than through 
a condensor effect at the cell membiane of the hair cells 

Further, there is another experiment of Da^^s, et al, which 
IS of inteiest in this connection Recording the cochlear micio- 
phonics through a micioelectrode, winch was slowly moved 
fiom the endoljTnphatic cavity m the cochlear duct into a hair 
cell in the oigan of Corti, Hallowell Davis could show that in 
the moment the electrode passed through the cell membrane 
which was proven by the sudden potential diop fiom about 
-i-60-90 mv to about —70 mv, there was an equally sudden 
phase shift m the electrical response to the sound-waves of the 
test tone This means that when the mechanical movements of 
the cochlear fluids by an inward movement of the stapes, gave 
a potential change in the positive direction, this then became 
negative in the cell, and vice versa, a condensor effect 

Considering the situation in the cochlea, we learn from 
eieiy textbook that the movements of the basilar membrane 
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to piesume that this is an aiiangement which can be desciibed 
as, 1 an insulated entity of electiically leading solutions, the 
cell, 2 this cell sends out a gieat number of antennas, the 
haiis, into a S highly chaiged electiical field—^the solution in 
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We know that in a solution of mucopolysacchaiides and 
electiolj'-tes, the veiy laige and highly negatively-chaiged 
molecules of the polysacchaiides aie binding the positive 
electiolyte-ions of potassium to its suiface This means tha 
as long as no physical changes are imposed on this mechanism, 
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incieased positive, a movement in the opposite diiection, m- 
ci eased negative We also know that the potassium content 
in the endolymph is about the same as in the inteiioi of the 
cell, and that the endolymph is positive with legaid to the 
potential of the haii cells This high concenti ation of potas¬ 
sium and the high potential diffeience between the outside 
and inside of the haiis and the cell is a veiy lemaikable fact 
If a potential change at the cell’s oi ban’s plasma membiane 
should give an increased peimeability of that membiane, it 
would be totally disastious to the cell, because if the positivity 
IS inci eased outside the cell this cell would immediately be 
ovei loaded with potassium, to an extent inconsistent with life 
Second, it would be impossible foi the cell to woik against the 
high concenti ation giadient of potassium and against the 
electiical giadient between cell and endolymph even if the 
electiical chaige is slightly lowered oi laised aiound the 
bans Already, fiom the fact that these two giadients aie a 
constantly present potential danger to the cell we might pre¬ 
sume that the plasma membiane that shields the cell from the 
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explained the lesponse to tones in the Tullio-fistulai-expeii- 
ment, theiefoie, I believe that it is necessaiy to judge the 
function of these very impoitant jelly-like stiuctuies fiom a 
unitaiy point of view, the niannei in which the cupula func¬ 
tions in the semiciiculai canal in i espouse to endoljTnph 
movements, as well as to tones, cannot be fundamentally dif- 
feient fiom the functional mechanism of the tectoiial mem- 
biane oi the otolith membianes With small diffeiences 
accoiding to then use foi special mechanical pui poses, it is 
most likely that they function in piincipallv the same way 

In conclusion, I confess my belief in this situation of con¬ 
flict with cm lent doctiines, which I ha\e dehbeiately been 
stilling up 

I think I would lathei believe that some little deml, sitting 
on the ciista, diiects the stimulation one way oi anotliei, than 
to believe that a bending of a ban would be able to pioduce 
a cell stimulation in one diiection and that the bending of the 
same hail in the opposite diiection could give the opposite 
lesponse, unless somebodv could explain to me this miiaculous 
phenomenon in plain woids based on known and undisputable 
facts 

What I leally believe is that, whatevei mechanism might 
be opeiatmg, it must have the ability both to inciease and 
to deciease the cell potential of the haii cell Taking into 
consideration the electiical possibilities of the endoljTnph 
solutions—^mucopolj'sacchaiides and potassium—believe that 
thev aie most likely to be the source of electrical changes, 
working on the membrane of the hairs and cells the same waj' 
as a condenser works 
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aie of piime importance for the function of the cochlea, and 
that these movements aie tiansfoimed into locking movements 
of the oigan of Coiti, which in this way mbs its suiface 
against the supposedly stiff tectoiial membiane, thus explain¬ 
ing the bending of the haiis of the haii cells 

It has been pointed out that the first condition foi a tians- 
foimation of the up-and-down movements of the basilai 
membiane into movements in a ladial diiection is that the 
innei pillar has a fiim suppoit on the tip of the bony spnal 
lamina This is the case in the guinea pig, but not in man In 
the human eai the oigan of Coiti is situated on the cochleai 
paitition halfway between its two suppoiting points at the 
spnal lamina and the spnal ligament The lesult is that the 
movements of the han cells can be expected to occiu only m 
the dnections up-and-down, and only to a veiy small extent 
in any othei dnection These movements could not possiblv 
piomote bending of the bans in the tiaditional way of think¬ 
ing Besides these objections, I would lemind you of the 
calculations of Bekesy legaiding the magnitude of the move¬ 
ment of the basilai membiane, which at thieshold level could 
not be expected to exceed the diametei of a hydiogen atom 

This micioscopic section of the pigeon’s cochlea, shows the 
hail cells suppoited by a massive cushion of connective tissue 
which does not facilitate a vibiation in the tiaditional sense, 
and still I believe that the cochlea of the pigeon, as well as 
that of man, is the oigan of heaiing, theiefoie, I think that 
it IS much moie impoitant to note what actually can happen 
to the tectoiial membiane, than to the movements of the 
basilai membiane Theie is no doubt that the basilai mem¬ 
biane can move and that it moves in the way Bekesy has so 
beautifully shown m his expeiiments, but I am quite convinced 
that this IS of secondaiy impoitance to the movements m 
the substance of the tectoiial membiane with the possibilities 
this can give foi lapid changes in electiical potentials at the 
suiface of the bans 

Nobody has suggested that the ciista in the semiciiculai 
canals should be the moving pait against a stiff cupula, oi 
explained the stimulation by lotational head movements, oi 
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explained the lesponse to tones in the Tullio-fistulai-expeii- 
ment, theiefoie, I believe that it is necessaiy to 3udge the 
function of these very important jelly-like structures from a 
unitary point of view, the manner in which the cupula func¬ 
tions in the semicircular canal m response to endolymph 
morements, as well as to tones, cannot be fundamentally dif¬ 
ferent from the functional mechanism of the tectorial mem¬ 
brane or the otolith membranes With small differences 
according to then use for special mechanical purposes, it is 
most hkelj' that they function in principally the same way 

In conclusion, I confess mj' belief in this situation of con¬ 
flict with cuiient doctrines, which I have deliberately been 
stirring up 

I think I would rather believe that some little de\nl, sitting 
on the crista, directs the stimulation one way or another, than 
to believe that a bending of a hair would be able to produce 
a cell stimulation in one dii ection and that the bending of the 
same hair m the opposite direction could give the opposite 
response, unless somebody could explain to me this miraculous 
phenomenon in plain words based on known and undisputable 
facts 

^^^lat I really believe is that, whatever mechanism might 
be operating, it must have the ability both to increase and 
to decrease the cell potential of the haii cell Taking into 
consideration the electrical possibilities of the endoljTnph 
solutions—^mucopolysaccharides and potassium—^I believe that 
they are most likely to be the source of electrical changes, 
V 01 king on the membrane of the hairs and cells the same way 
as a condensoi works 
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Eaihei studies of the sound tiansmission fiom the eai canal 
to the oigan of Coiti made it cleai that the transmission is 
done in two sepaiate steps In the first step the vibiations 
of the air aie tiansmitted to the perilymph, a fluid To avoid 
eneigy loss during this tiansmission the well-known middle 
eai mechanism is used as a transfoimei to match the aii- 
fliiid boundary In the second step, the movements of the 
peiilvmph aie tiansmitted to the cells of the oigaii of Coiti, 
a moie-oi'less solid material To avoid the eiieigy loss m 
this transmission fioni a fluid to an elastic membiaiie a second 
tiansfoimei is used The fust mentioned tiansfoimei in the 
middle eai is of the type of the hydiauhc pi ess and is well 
known The second tiansfoimei m the oigan of Coiti, how- 
evei, IS something new It is a tiansfoimei based on sheaung 
foices dcsciibed by Bekesy m the Joiunal of the Acoiisticd 
Society of Ameuca, This new finding by Bekesy natuially 
gave use to the following question “Can a sheaung foice 
tiansfoimei be used to impiove, in the fenestiated eai, the 
tiansmission of the aii-boine sound to the newly created 
coveied extratympanic vcstibulai fenestia’" 


How a sheai mg ti ansfoi mei acts may be seen in the uppei 
drawing of Fig. 1 This figuie shows the cioss-section of a 
membiaiie stretched acioss the edges of an open tube lu 
the middle of the membiaiie, a small single foice is applied 
as illustiated by the small aiiow As a consequence of this 
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Eaihei studies of the sound tiansmission fiom the eai canal 
to the organ of Corti made it cleai that the tiansmission is 
done in two sepaiate steps In the fust step the vibiations 
of the an aie transmitted to the peiilymph, a fluid To avoid 
eneigy loss during this tiansmission the well-known middle 
ear mechanism is used as a transformei to match the air- 
fluid boundaiy In the second step, the movements of the 
peiilymph aie transmitted to the cells of the organ of Corth 
a moie-oi-less solid mateiial To avoid the eneigy loss m 
this transmission from a fluid to an elastic membiane a second 
transformei is used The fust mentioned tiansfoimei m the 
middle eai is of the type of the hydraulic press and is well 
known The second transfoimei in the organ of Coiti, how¬ 
ever, IS something new It is a tiansfoimer based on sheaimg 
foices desciibed by Bekesy in the Jownal of the AcovsticoX 
Society of Amenca This new finding by Bekesy natuially 
gave use to the following question "Can a sheaiing force 
transfoimei be used to impiove, in the fenestiated eai, the 
tiansmission of the an-borne sound to the newly cieated 
coveied extiatympanic vestibulai fenestia’” 


How a sheaiing tiansfoimer acts may be seen in the uppei 
di awing of Fig 1 This figuie shows the cross-section of a 
membiane stietched acioss the edges of an open tube In 
the middle of the membiane, a small single foice is applied 
as illustiated by the small aiiow As a consequence of this 
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Eaihei studies of the sound tiansmission from the eai canal 
to the oi'gan of Corti made it cleai that the tiansmission is 
done in two sepaiate steps In the fust step the vibiations 
of the an aie transmitted to the peiilymph, a fluid To avoid 
eneigy loss during this tiansmission the well-known middle 
ear mechanism is used as a tiansformei to match the aii- 
fluid boundaiy In the second step, the movements of the 
peiilymph aie transmitted to the cells of the organ of Coiti, 
a moie-oi-less solid mateiial To avoid the eneigy loss in 
this tiansmission fiom a fluid to an elastic membiane a second 
tiansfoimei is used The first mentioned tiansfoimei m the 
middle eai is of the type of the hydraulic press and is well 
known The second tiansformei in the organ of Coiti, how- 
evei, IS something new It is a tiansfoimer based on sheaimg 
forces desciibed by Bekesy in the Jou'inal of the Acoiistical 
Society of America This new finding by Bekesy natuially 
gave use to the following question “Can a sheaimg force 
tiansfoimei be used to improve, in the fenestiated eai, the 
transmission of the an-borne sound to the newly cieated 
coveied extiatympanic vestibulai fenestia’’’ 


How a sheaimg tiansfoimer acts may be seen m the uppei 
di awing of Fig 1 This figure shows the cioss-section of a 
membiane stietched acioss the edges of an open tube In 
the middle of the membiane, a small single foice is applied 
as illustiated by the small ariow As a consequence of this 


• T!pad at the Meeting of the Eastern Section of the American Ear\n- 
ffolocical Rhinological and Otologiral Societj Nen York N Y.Jan 9 1959 
^ tFtom the Lempert Institute of Otologv and Lempert Research Founda- 

*^'tThls'^intestigation as supported in part b\ a U S Public Health 

ST 6 



LEMPBRT & BEKESY USE OP SHEAKING FORCES 


879 



Fig: 4 The rapanomeatal fHp can be seen co\ering: the head and neck 
of the malleus sealing the Umpanic cavitA and co\ermg the netvl\ created 
fenestra 


lelatne to the attached lower sin face. This gliding motion 
of the upper surface in i elation to the fixed lower surface 
IS called "sheaimg ” Depending on the thickness of the mem¬ 
brane the foices pioduced on the suiface are somewhat smaller 
than the entiie lateial pull on the edges of the tube, but they 
may act as a foice inciease in i elation to the central foice 

Not only a single cential foice but also an evenly distiibuted 
pressure on the entire uppei surface of the membrane pio- 
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J T?''® •emoved The t> mpanomeatal flap has hpeii 

cieated Exposed to Me« are the neu Ij created fenestra in the surgicil 
dome of the ^esUbule, the t>mpanic course of the f^cJa] oer\e c mil the 
head and neck of the malleus with its liprainental attachments tlie chorda 
tampani nei\e and tlie liead and ciura of the stapes 


small foice, consideiable stiess is developed on the edges of 
the membiane This foice is laigei than the force applied 
in the centei, theiefoie, the system lepresents a tiansfoimei 
for foices which incieases a small foice to a laigei one similai 
to a lever 

The lowei suiface of the membrane is attached to the edge 
of the tube (as seen in the diawing) and only the uppei sui¬ 
face of the membiane will be displaced in a gliding movement 
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the lateial pull of the eardium is tiansmitted to the periljunph, 
pioduced by the foice tiansforaiation, as shown in Fig 1 

If the application of the shearing foice transfoimer is suc¬ 
cessful and functions as a tiansfoimei, then the foice acting 
on the peiiljunph as a consequence of the shearing foice is 
laigei than the simultaneously-piesent sound pressuie on 



Fig 6 


the window In this case phase lelations between the diiect 
sound piessuie on the Yundow and the shearing force pro¬ 
duced by the sound piessure on the eaidium aie not impoitant 
when we add the two tones together 

Expeiinients on models and on the opeiating table have 
shown that a sheaiing foice tiansfoimei can be a veiy useful 
method Since the physical pait of the method seemed to 
promise the desiied lesults, we aie now woiking on the biolog- 
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duces a stiong lateial pull and a coiiespondmg sheaimg 
01 ce on the uppei suiface of the niembiane The action of 
le an piessuie is shown in the lower diawing of Fig 1 

Fig 2 shows how the lateial pull on the edge of the nieni- 
oiane is tiansmitted by shearing forces to the peiilymph in 
e new y oimed fenestia As can be seen, a section of the 



low^i suiface of he membiane is fnmiy attached to the bony 
wall of the canal but the uppei suiface of the membiane 
glides fieely over the bony edges and will tiansmit a pulling 
foice on the window membiane if it is piopeily mvaginated 

Here again the thickness of the flap, the size of the window 
the length of the attached section of the flap, tension of the 
eaidrum, etc, all play an impoitant lole in deteimining how 
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the latexal pull of the eaidium is tx-ansinitted to the peiiljunph, 
pioduced by the foice tiansfonnation, as shown in Fig 1 

If the application of the shearing force tiansfoimer is suc¬ 
cessful and functions as a tiansfoimei, then the foice acting 
on the peiiljonph as a consequence of the shearing foice is 
laigei than the simultaneously-piesent sound piessuie on 
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the window In this case phase lelations between the diiect 
sound piessuie on the window and the shearing foice pro¬ 
duced by the sound piessuie on the eaidium aie not impoitant 
when we add the two tones togethei 

Expeiiments on models and on the opeiating table have 
showTi that a shearing foice tiansfoimei can be a veiy useful 
method Since the physical pait of the method seemed to 
promise the desiied lesults, we aie now woiking on the biolog- 
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ical Side of the question, namely, how the sheaimg foice 
tiansformer should be constructed from the living tissues of 
the middle ear so that the mechanical constiuction fits most 
natuially the biological conditions of the human middle eai 
We think that in general this pioblem has been basically 
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solved with the use of the malleus and the tympanomeatal 
flap foi Cl eating the sheaimg foice tiansfoimer 

Figs 3 and 4 show the technique of cieating the sheaimg 
foice tiansfoimer (see Figs 5, 6, 7, 8) 

We shall lepoit the technique minutiae aftei we have had 
sufficient time to follow up the patients Then we would also 
like to lepoit, in gieatei detail, the physical pimciples of the 
sheaimg foice tiansfoimei upon which this new technique is 
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Fig- S 


based, as well as the specific method of appioach to the prob¬ 
lem of delibeiately and consecutively impi'oimg the hearing 
to the neai normal and, if possible, to the noimal level follow¬ 
ing the fenestia nov-ovahs opeiation. 


eleventh congress of the international 
association of logopedics and phoniatrics 

Those unable to attend this Congiess but who would like 
0 secure a copy of the Report of the Pioceedings can obtain 
It at the leduced rate of seventeen sJuUmg and sixpence (17/6) 
j ordei mg it in advance, enclosing paiTnent, from the Secre- 

Peggy Carter, 

E C S T , 46 Canonburj- Squaie, London. N 1 
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We think that in geneial this problem has been basically 
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solved with the use of the malleus and the tympanomeatal 
flap foi cieating the sheaimg foice tiansfoimei 

Figs 3 and 4 show the technique of cieating the sheaimg 
foice tiansfoimei (see Figs 5, 6, 7, 8) 

We shall lepoit the technique minutiae aftei we have had 
sufficient time to follow up the patients Then we would also 
like to lepoit, in gieatei detail, the physical pnnciples of the 
sheaimg foice tiansfoimei upon which this new technique is 
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only IS pel cent of successful lesults in these cases of bi-ciural 
otoscleiosis, as compaied to 89 pel cent with anteiioi foot¬ 
plate otoscleiosis In a lecent 100 mobilizations, we have 
peifoimed cential lepositioning of the footplate in 19 cases 
with 80 pel cent of these obtaining a woithwhile heaiing 
impiovement at the one-month audiogiam In many of these 



1 Crural otoscleiosis is the grreatest cause of refKation aftei total 
stapes mobilization Bi-crural otoscleiosis occurs in about 20 per cent of 
cases ana reciuires special '*uigrical technique for lasting results crural 
repositioning is ad\ocated 

cases, the otoscleiosis vas so extensive as to be consideied 
almost inopeiable This impiovement of lesults in cases of 
bi-ciuial otoscleiosis has encouiaged me to make tins pie- 
hnimaiy lepoit on ciuial lepositioning Di Biuce Pioctoi’" 
has encouiaged me to make this lepoit, stating that he knows 
of no similai technique lepoited m the liteiatiue 



CRURAL REPOSITIONING IN STAPES MOBILIZATION 

SURGERY -i-t 

J Brown Farrior, M D , 

Tampa, Fla. 


INTRODUCTION 


Ciuial otoscleiosis is, in my opinion, the gieatest cause foi 
failui'e and refixation aftei total mobilization of the stapes 
by the RoseiP oi othei-^’*®®' indnect or diiect svugical at¬ 
tacks upon the stapes Fowlei® has made a gieat contiibution 
to the lasting lesults of stapes suigeiy by removal of the an- 
terioi crus and mobilization of the posteiioi footplate ana 
crus This anterior ciuiotomy has given us the gieatest pel 
cent of cases with complete closuie of the aii-bone gap, an 
of lasting hearing impiovement in anteiior ciural otoscleiosis 
Theie lemams, howevei, the pioblem of the surgical attack 
when the otoscleiotic lesion involves both ciura In bi-ci'Uiai 
otoscleiosis, I have had significant success with cential le- 
positioning of the posteiior cius, accompanied by anteiioi 
cruiotomy, tendonotomy and central footplate mobilization 

In a leview of oui photo-pathological slides on the stapes, 
Fail 101 leveals that about 75 pei cent of cases have otoscle- 
lotic lesions localized to the anteiioi footplate oi anteiioi 
cius These lespond to total stapes mobilization oi to anteiioi 
cruiotomy There aie about 20 per cent of the cases with 
bi-ciuial otosclerosis, and an additional 5 per cent with moie 
extensive disease showing complete involvement of the foot¬ 
plate 01 obliteiatmg lesions of the oval window niche This 
papei will deal with that most inteiesting 20 per cent of the 
cases which have bi-cruial otoscleiosis 

With the total mobilization technique, we initially obtained 
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TENDONOTOMY 

The section of stapedious tendon is usually lemoved with 
the Bellucci scissois (see Fig 2-a) If the exposuie oi the 
length of the tendon does not peimit the use of the scissois, 
the tendon is sectioned ivith the sickle knife and the eminence 
lemoved with the cuiette It is important to lemove a section 



FiS 3 The completed posterior crural repositioning demonstrates the 
posterior crus in position ever the mobilized impacted central area of the 
footplate to Tshich it bcomes adhered b^ fibrous union 


of the tendon to pi event postopeiative fibious union and sub¬ 
sequent limitation of the mobility of the stapes 

POSTERIOR CRURAL PRACTURE 

The posteiioi cius is then fiactuied away fiom the oto- 
scleiosis as neai as possible to the footplate, in order to obtain 
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SURGICAL TECHNIQUE 

Adequate exposuie of the stapes and stapedius tendon is 
obtained through the exposuie of the opeiatoi’s choice (see 
Fig 1) A section of the stapedius tendon is lemoved foi 
acciuate micioscopic diagnosis of the posterioi ciuial oto- 
scleiosis and to obtain gi eater mobility of the stapes (see 
Fig 2-a) Having established the diagnosis of bi-cvuial 







1 


Pig- 2 Crural repositioning has gi\en us improved results in 
otosclerosis The steps in surgical technique are 1—2-a Tendonotom> 
and posterior crural-ljsis, 2—2-b Anterloi orurotomj 3—2-c Central 
mobilization of the unin\olved footplate 4—2-d Cential i epositioning « 
the posteiior crus 


otoscleiosis With a leasonable cential aiea of noimal oi neai- 
noimal footplate, I then pioceed with the stapes suigeiy by 
fiactuimg the posteiioi cius away fiom the otoscleiosis (see 
Fig 2-a) , second, an anteiioi ciuiotomy is peifoimed (see 
Fig 2-b), thud, the cential aiea of the footplate is mobilized 
(see Fig 2-c), and fouith, the posteiioi cius is moved foi- 
waxd to appioximate this cential aiea of mobilized footplate 
(see Figs 2-d, 3) 
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comage postopeiative fibrous union with the cut end of the 
posteiioi Cl us 


FOOTPLATE MOBILIZATION 

In bi-ciural otoscleiosis, the anteiior, posterior and inferior 
maigins of the footplate aie usually fixed in the otosclerotic 
piocess, (superior bi-ciural otoscleiosis is similar but rare, 
less than 1 pei cent) Theie is usually a cential area of 
noimal or near-normal footplate This central area of the 
footplate IS mobilized with the pick oi chisel I prefer to 
impact this central aiea in order to insure a freely movable 
non-bony healing of the margins of the mobilized trap door in 
the footplate 


CRURAL REPOSITIONING 

The freely movable posterior crus is then swung forward 
to appioximate this mobilized central area of the footplate 
(see Figs 2-d, 3) The freely movable posterior crus wiU 
usually maintain its position in contact with the central area 
of mobilized footplate This contact is encouraged by gentle 
piessuie on the incus In rare circumstances, it has been 
necessary to insert gelfoam behind the crus to maintain this 
cential repositioning of the posterior crus 

In only one instance has the anterior crus been longer than 
the posteiior crus In this instance, the anterior crus was 
lepositioned in a similai manner 

ARTIFICIAL CRURA 

At one time I made the statement that “bi-crural otosclerosis 
IS beyond the limits of piesent day mobilization surgery” 
(Fairioi'^) Fiom this point I began to develop the above- 
desciibed technique This technique was at first utilized only 
in the fai advanced cases which were beyond the limits of 
fenestiation surgeiy I now utilize, or attempt to utilize, this 
technique in cases of bi-ciuial otosclerosis ivith a mde oval 
window niche 

Central lepositioning at the posterior crus is, to me, pre- 
feiied to the use of the aitificial crura, simply because I do 
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the longest available section of the posteiioi cius. Posteiioi 
ciuial-lysis is pei'foimed by wedging a pick or chisel between 
the posteiioi-infeiior maigin of the oval window and the 
posteiioi Cl us It is impoitant to fiacture the posteiioi ciiis 
befoie perfoiming the anteiioi ciuiotomy, otheiwise the pos¬ 
teiioi crus may fractuie neai the neck and be too shoit H 
theie IS some doubt about the diagnosis of the posterioi-ciuial 
otoscleiosis, the effoits about the posteiioi cius aie dnected 
fust towaid an attempt to mobilize the posterior half of the 
footplate If the posteiioi cius is found to be fiee, this 
mobilization is continued, and subsequently the anteiioi ciu- 
rotomy is performed In anteiior-ciuial otoscleiosis, Shea 
piefeis to mobilize the posteiior footplate and cius befoie 
peifoiming the anteiior cruiotomy in Older to avoid posteiioi 
ciuial fiactuie 


ANTERIOR CRUROTOMY 

The anteiioi crurotomv is one of the most valuable and 
difficult techniques in all of stapes suigeiy I usually ap- 
pioach the anteiioi cius with the chisel or gouge Wheie 
possible, the cuived chisel oi gouge is mseited over the top of 
the incus and the foice dnected in the long axis of the anteiioi 
cius By SCI aping on the anteiioi ci us, the shaving technique 
usually sections the cius If the anteiioi crus cannot be 
sectioned by manual contiol, the end of the chisel is touched 
with the micio-vibiating sides of the foiked end of the 256 
01 512 magnesium tuning folk 

Sometimes it is necessaiv to appioach the anteiioi cius 
fiom behind the incus, undei which circumstances similai 
maneuveis aie dnected towaid sectioning the anteiioi cius 

The stump of the anteiioi cins is then folded foiwaid with 
a light angle pick This light angle pick also seiv-’s to make 
ceitain that a poition of the anteiioi cius has been lemoved 
Fowlei advocates lemoval of a section of the cius to pi event 
post-opeiative leunion 


FOOTPLATE SCARIFICATION 

The central portion of the footplate is fii st scai ified to en 
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coinage postopeiative fibious union with the cut end of tlie 
posteiior Cl us 


FOOTPLATE MOBILIZATION 

In bi-cruial otoscleiosis, the anteiioi*, posteiior and infeiioi 
maigins of the footplate aie usually fixed in the otosclerotic 
piocess, (supeiior bi-ciuial otoscleiosis is similar but rare, 
less than 1 pei cent) Theie is usually a cential aiea of 
noimal or near-noimal footplate This central area of the 
footplate IS mobilized with the pick oi chisel I prefer to 
impact this cential aiea in order to insuie a fieely movable 
non-bony healing of the maigins of the mobilized trap door in 
the footplate 


CRURAL REPOSITIONING 

The fieely movable posteiior cius is then swung forward 
to appioximate this mobilized central area of the footplate 
(see Figs 2-d, 3) The freely movable posterior crus will 
usually maintain its position in contact with the central area 
of mobilized footplate This contact is encouraged by gentle 
piessuie on the incus In laie ciicumstances, it has been 
necessary to msert gelfoam behind the crus to maintain this 
cential repositioning of the posterior cius 

In onlj’ one instance has the anterior cius been longer than 
the posterior cius In this instance, the anterior crus was 
repositioned in a similar manner 

ARTIFICIAL CRURA 

At one time I made the statement that “bi-crural otosclerosis 
IS beyond the limits of piesent day mobilization surgery” 
(Fairioi’^) From this point I began to develop the above- 
desci ibed technique This technique was at first utilized only 
in the far advanced cases which weie beyond the limits of 
fenestration suigeiy I now utilize, or attempt to utilize, this 
technique in cases of bi-ciuial otoscleiosis with a mde oval 
window niche 

Central i epositionmg at the posterior crus is, to me, pie- 
feiied to the use of the artificial ciura, simply because I do 



890 


PARRIOB CRURAL REPOSITIONING 


not like foieign bodies in the ear Artificial ciuia may be 
indicated in extensive involvement of the ciuia wlieie tlieie 
IS a reasonable area of normal or near-noimal footplate I 
believe that aitificial ciuialization is to be piefeiied to solo 
footplate mobilization oi simple a-ciuial footplate peifoiation 
(Eosen*°) Aitificial ciuia may also be indicated wheie 
theie IS maiked otoscleiotic nailowing of a deep oval window 
niche despite a lelatively wide noimal aiea of deep blue foot¬ 
plate This, to me, is the one specific indication foi Sclm- 
knecht's^'* stainless steel ciuialization I feel that both centia 
lepositioning of the ciuia and the use of artificial cruia aie 
limited to that 20 pei cent of cases which show bi-ciuial oto- 
scleiosis, and possibly to some leoperations on the stapes m 
which the peifectly opeiable, ideal stapes has been violateci 
by inadequate or inappiopiiate piimaiy stapes suigeiy 


FOOTPLATE EXCAVATION AND OVAL WINDOW GRAFTS 

Up to this point we have been discussing suigeiy on those 
stapes which piesent a leasonable aiea of noimal oi neai- 
noimal stapedial footplate and bi-ciuial otoscleiosis In these 
cases, I piefei the cential lepositionmg of the posteiioi cius 
as a fust choice, and as a second choice the use of the steel 
01 polyethylene ciuia I do not feiiestiate oi excavate this 
oval window niche, as I like to have the cential aiea of mo¬ 
bilized footplate piotectiiig the iiinei eai I do not feel that 
making windows iii the footplate is indicated when theie is a 
leasonable aiea of noimal oi near-noimal footplate 

Excavation of the footplate and the application of an oval 
window giaft may piove to be indicated in those cases wheie 
theie is complete otoscleiotic involvement of the footplate 
Shea'" has had some diamatic success with the excavation of 
the footplate and the application of the vein giaft I feel that 
this suigeiy has a lole in the field of stapes suigeiy, how- 
evei, I feel tliat it should be limited to those cases wheie 
theie IS complete otoscleiotic involvement of the footplate 

Complete otoscleiotic involvement of the footplate usually 
manifests istelf clinically by a veiv wide an-bone gap, and 
clinically the most suitable case foi the fenestiation opeia- 
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tion Having had leasonable expeiience (Fariioi^® 
with the modified Lempert^- fenestiation operation, I usually 
advise the fenestiation, in clinically suitable cases, in the 
piesence of complete footplate otoscleiosis oi in the piesence 
of obliteiation of the oval vundow niche, because the fenestia¬ 
tion IS the most piedictable opeiation on the ear (Sham- 
baugh^®) 


HISTORICAL 

My fust case of ciuial lepositionmg, Septembei 10, 1957, 
No 269, was peifoimed on a class-D case, a 54-year-old 3 udge 
with an 85 db healing loss and a bone conduction loss of 42 
db, a case on which I would not do a fenestiation Examina¬ 
tion of the stapes undei the micioscope levealed complete 
otoscleiotic fixation of both ciuia In oidei to investigate 
the condition of the footplate, I fiactuied the ciuia fiee and 
moved them to one side Tlus levealed a small cential area 
of noimal footplate This cential aiea of footplate was mo¬ 
bilized, and the posteiioi cius lepositioned over it I am not 
ceitain whethei this tiap-dooi in the footplate is fixed to the 
Cl us by a bony oi a fibious union, foi the lemaining posteiioi 
Cl us was veiy short, neveitheless, foi the past 20 months, 
this patient has maintained a 43 db heaiing impiovement to 
the 42 db level Theie aie a numbei of other cases of ciuial 
repositioning wluch have maintained excellent healing ini- 
piovement foi moie than one yeai In these cases, with the 
dissolution of the ossiculai chain, the patient may obtain a 
significant hearing impiovement m the operating loom, but 
it is not the complete and dramatic impiovement which oc¬ 
curs with an intact ossiculai chain About foui weeks must 
be allowed for union between the base of the posteiioi cius 
and the fieely movable impacted cential aiea of the footplate 
These patients may notice wide fluctuations in then heaiing 
foi the first month, but theieaftei the hearing stabilizes 

Analysis of results foi the scientific exlubit presented at 
the AM A leiealed that in bi-ciuial otoscleiosis we had 
obtained only IS pei cent results From that time. May, 1958, 
ciuial repositioning was legulaily emplos’ed with this stand¬ 
ardized technique in the 19 cases of bi-ciuial otoscleiosis 
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which occuired m the 100 stapes mobilizations (371 to 470) 
in the peiiod fiom May to December, 1958 These cases aie 
selected foi audio-analysis 

PREOPERATIVE AUDIOGRAMS 

I have long held the opinion that bi-ciuial otoscleiosis is 
indicated clinically by a sloping audiogiam (Faiiioi“) A 
review of these audiograms indicates that 84 per cent showed 
a giadual downwaid slope from the low to the high tones, 
with a greatei than 10 db drop At this time I am undecided 
as to which is of the greatest clinical significance, the le- 
tained heaiing foi the low tones or the loss of heaiing foi the 
high tones, actually, I believe that the i etained heai mg for 
the low tones is indicative of a small area of normal oi near¬ 
normal footplate, which is fieely movable on the supeiior 
maigin 

Only one case (6 per cent) presented a rising audiogiam 
A using audiogram usually indicates a freely movable pos¬ 
terior half of the footplate, and it may be that in this particu¬ 
lar case I may have made an error in diagnosis of the posteiioi 
crural involvement 

Only one case (5 per cent) presented a flat audiogiam A 
very flat audiogram with the wide aii-bone gap of gieatei 
than 40 db is, to me, clinically indicative of complete footplate 
otosclerosis It may be that in this case the patient actually 
had complete footplate otosclerosis which was under-diagnosed 
In this case, No 374, the stapes mobilization was a failure, 
and we have subsequently done a fenestration operation In 
the course of the fenestration operation. No 756, the cruia 
of the stapes were removed and the footplate studied undei 
the microscope, revealing diffuse red vascular otosclerosis 
with complete marginal footplate fixation 

IMMEDIATE RESULTS 

The immediate results of this moie complex stapes suigeiy 
IS based upon the 30-day audiogiam The statistical lesults 
reported are not intended to be final results The statistics 
aie reported on the Otosclerosis Study Group form, as sug- 
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gested by Dr Eugene Derlacki and his colleagues on this 
committee (Chait Nos 1-a, b) Because of our inteiest in the 
surgical pathology of the stapes, the lelationship of the suigi- 
cal pathology to the slope of the audiogram, and in computing 
the lesults of the vaiious types of operations, I would advise 
including these categoiies immediately aftei the classifications 
into Gioups A, B, C and D I would also add the 90-day, 180- 
day and 360-day findings, as suggested m the IBM foim o 
Di John Shea 


CLASSIFICATION A, B, C, D 

A leview of the pieopeiative bone conduction audiogiani 
shows that 37 pei cent aie in Category A, 37 pei cent in Ca e^ 
goiy B, 10 per cent in Category C, and 16 per cent in Categoij 
D 

Of the A-cases, 86 pei cent showed a gain of 11 db oi moie 
Of the 7 A-cases foui, oi 57 pei cent, weie at the 30 db leve 
01 bettei, an aveiage healing level of 24 db Two cases weie 
between the 30 db and 40 db level, and had an aveiage heaiinS 
of 33 db One case showed no gam in healing and has had a 
successful fenestiation No case showed a healing loss Ine 
ail-bone gap was closed 75 per cent oi moie in two cases, 
50 to 74 pel cent in one case, 25 to 49 pei cent in thiee 
cases, less than 24 pei cent in zeio cases, and no gam in one 
case 

Of the B-cases, 86 pei cent showed a gam of 11 db oi nioie 
Of the seven B-cases five, or 71 per cent, weie at the 30 db 
level 01 better, an aveiage heaimg level of 19 db One case 
was between the 30 and 40 db level and had an aveiage heal¬ 
ing of 33 db One case showed a heaiing loss of 12 db The 
ail-bone gap was closed 75 pei cent oi moie m five cases, 
50 to 74 pel cent m one case, 25 to 49 pei cent in none, less 
than 24 pei cent in none, and no gain in one case 

Of the C-cases, 100 per cent showed a gam of 11 db oi 
moie Of the two C-cases, none attained the 30 db level oi 
bettei One case was between the 30 and 40 db level, and had 
Qf 25 db to the 37 db level One case had heaimg at 
tl ^ 48 db level but a gam of 30 db, and impiovement in ability 
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to lip lead and use a healing aid The an-bone gap was closed 
75 pel cent or moie in one case and between 50 and i4 per 
cent in the other 

Of the D-cases, 66 per cent showed a gam of 11 db Of the 
tluee D-cases, none attained the 30 db level oi better One 
D-case attained an average hearing level of 35 db, with a gain 
of 37 db One recent patient experienced a 41 db gain to the 
43 db level, but this has legiessed to a 20 db gain, either from 
le-fixation or loss of ossicular continuity One case showed a 
hearing loss of 10 db The air-bone gap was closed 75 per cent 
or more in the other two cases 

LABYRINTHINE DISTURBANCE 

With this much stapes surgery, I was concerned about per¬ 
sistent postopeiative vertigo In response to the question- 
naiies, two patients stated that they have slight dizziness 

LONG TERM RESULTS 

The long teim audiogiams are not yet available on these 
cases peifoimed in mid-1958 after crural repositionrng be¬ 
came a standardized procedure for bi-crnral otosclerosis We 
do have isolated audiogiams on individual cases showing phe- 
nominal hearing gains and hearing levels retained for more 
than one year, with the longest case 20 months postoperative 

It IS my hope that long-teim audiograms -mil be available 
before publication Curient response to the questionnaire 
indicates that of those who experienced hearing improvement, 
four patients have lost their hearing gain, leaving well over 
50 pel cent who have retained their hearing impiovement and 
classify their hearing as good or very good 

SUMMARY 

1 Otoscleiotic involvement of both stapedial ciuia is patho¬ 
logically beyond the limits of reasonably predictable total 
stapes mobilization suigeiy 

2 Bi-ciural otosclerosis is a positive indication for special¬ 
ized surgical techniques 
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3 When theie is bi-ciuial otoscleiosis and a leasonable 
aiea of noimal oi near-noimal stapedial footplate, I advocate 
cential mobilization of the uninvolved footplate and cential 
lepositiomng of the posteiior cius as a possible method of 
maintaining hearing improvement 

U Central lepositionmg of the posteiior cius is accompanied 
by tendonotomy, anteiior cruiotomy, and cential footplate 
mobilization The technique of cential repositioning is de- 
sciibed 

5 Aitificial ciuialization is indicated in bi-ciuial otoscle- 
losis when the ciura aie extensively involved and theie is a 


CHART NO II—STAPES OPERABILITY 



SURGICAL PATHOLOGY 

APPROPRIATE OPERATION__ 

1 

Anterior Footplate Otosclerosis, 
Superficial footplate 

Direct mobilization, pick inserted 
anteriorly 

2 

Anterior Footplate, 

Deep Footplate 

Indirect mobilization at incus 

3 

Anterior Crural Otosclerosis 

Anterior crurotomy, mobilization 
posterior footplate and crus 

4 

Anterior Crural, Superior or 
Inferior Marginal Otosclerosis 

Anteiior crurotomy, mobilization 
posterior footplate and crus 

5 

Bi Crural Otosclerosis, Some 
normal footplate, wide niche 

Same, nariow niche 

a Anterior crurotomy and mobillza 
tion central footplate and crural 
repositioning 

6 Mobilization central footplate 
and artificial cruralization 

6 

Complete Footplate Otosclerosis 
Thin (Annulus visible. Super¬ 
ficial Footplate) 

Circumferential footplate mobillza 
tion 

7 

Complete Footplate Otosclerosis, 
Thick (Annulus not visible) 

Oval window graft, Lempert fenes 
tration 

8 

Obliteration of oval window 
niche 

Lempert fenestration usually re¬ 
quired, but if there is a small 
area of deep, normal blue foot 
plate de crural footplate mobill 
zation 01 artificial cruralization 
niav be attempted 


9 Revisions of the stapes mobiliratlon is indicated only if the prlinan 
pathologj vas fa-vorable and the piimarj surgery inadequate, or in 
appropriate for the specific patholog> ^_ 


10 Reiisions of the stapes mobilization are not indicated in the presence 
of primarily unfa-vorablc anatom\ and pathology , these are indications 
for the fenestration operation ___ 


Chart No 
patholog' o 


2—Surgical 
f the stapes In 


Judgment Is required to evaluate the surgical 
order to appl' the appropriate surgical technique 
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leasonable aiea of noimal or neai-noimal footplate, or when 
theie IS marked naiiowing of the deep, oval wnndow niche, 
aitificial ciuia need not be employed indisciiminately. 

6 Footplate "windows and oval window giafts may be in¬ 
dicated in complete footplate otoscleiosis in cases not suitable 
foi the fenestiation opeiation 

7 In complete footplate otoscleiosis, with an adequate 
ail bone gap, the modified Lempeit fenestiation operation is 
my pioceduie of choice 

8 At the piesent tune, most all stapes suigeons aie de¬ 
veloping then own techniques fox ovei coming the moie com¬ 
plex vaiieties of stapes pathology. It is my sinceie hope that 
this posteiioi cimal lepositioning ivill be of lasting benefit 
in some cases of bi-ciural otosclerosis 

9 With the opeiating micioscope and modem surgical in- 
stiuments, it is possible to do almost anything to the stapes 
Suigical judgment is lequiied to do the light tiling My 
cuiient opinion as to pathological indications for the various 
tjqies of stapes operations in indicated on Chai*t 2, showing 
the basic classification of stapes pathology, and the coi re¬ 
sponding indicated basic tj-pes of stapes opeiations 
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ULTRASONIC THERAPY FOR RELIEF OF VERTIGO 
DUE TO MENIERE’S DISEASE 

Wm M S Ironside, MD (By In-vatation), 
and 

J R Lindsay, M D , 

Chicago, Ill 

Since Langevin in 1916 started studying the effects of ultia- 
sound theie has been a steadily inci easing inteiest, so that 
today to glance thiough the Iiteiatuie is to be astounded at 
the volume of publications 

If we confine oui attention to those lepoits of inteiest to 
the otologist we find that some few used ultiasound in the 
tieatment of otosclerosis in the yeais 1928-193S ^ Due to the 
equivocal lesults achieved nothing nioie appealed until 1949=, 
howevei, since then theie lias been incieased inteiest, and 
the woik of KieicP stimulated otlieis to apply ultiasound to 
the vestibule m expeiimental animals and diiectly to the 
hoiizontal canal in the tieatment of Menieie's disease=^ To¬ 
day theie aie a number of lepoits on the clinical use of the 
beam in this condition 

Undoubtedly the expel lence of Aislan^ is the most extensive 
but leports of Poitmann, et alDubs" and Lumsden® aie 
woithy of study 

METHODS OF PRODUCING ULTRASOUND 

Ultiasound is sound wluch has a fiequency above 18 kilo¬ 
cycles or above that which can be detected by the human ear 
Tlieie aie thiee ways in which ultiasound can be piodiiced 
mechanical, magneto sti iction, and thiough piezoelectric effect 
This last is the method used clinically as only with it can 
ladiation of sufficient fiequencv and intensity be obtained 

at the meeting: of the Middle Section of the American LarAngolog:- 
leal Rhinological and Otolo&ical Soclet^ Inc St. Louis Mo Jan 12 ISS*' 
fFrom the Section of Otola^^ ngolog^^ of The '^Jnl^ersltv of Chicago 
Editors "Vote This manuscript recei\ed in The Lla^^ngroscope Office and 
accepted for publication March ISS** 
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When electrical chaiges aie applied to the suifaces of a ciystal, 
vibiations of the crystal lesult One of the most suitable 
cxystals is quaitz and is most fiequently used 

PHYSICS 

Generally, ultiasound behaves in the same fashion as audible 
sound, but there aie one oi two diffeiences which aie of c im 
cal impoitance Vibiations tiavel foui times fastei inliqui s 
and 20 times faster in solids than in air 

Though sound is tiansmitted with ease and unifomiit) 
thiough homogeneous media, at the intei faces of two is 
similai conductors, such as quaitz and air, or even ivatei an 
air a laige portion of eneigy is reflected, fuitheimoie, a 
such Intel faces theie develop waves traveling at light anges 
to the axis of the beam 

METHODS OP APPLICATION TO BAR 

1 External mastoid Heie the beam is applied to the 
skin ovei lying the mastoid piocess 

2 T'lansnieatal This is the method as desciibed by 
mann and Barbe ® 

3 Dnect application to the bony honzontal canal Tins 
is the method as used by Kiejci, Aislan, Lumsden and Dubs 

Fiom the pieceding section on the physics of ultiasound 
it wmuld appeal that the last method, with diiect application 
to the horizontal canal would be most likely to pioduce an 
effect localized to the vestibulai leceptois When using the 
fust and second methods for tieatment of the vestibulai le- 
ceptois theie would be consideiable loss of eneigy at the intei- 
faces, and the beam could not be duected accuiately 

EQUIPMENT USED 

The machine used is that developed by an Italian company 
foi Piofessoi Aislan It consists essentially of a high fie- 
nuency geneiatoi connected to the eiogating head which is 
watei cooled (see Figs 1, 2, 3, 4) 
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Fig 1 Photograph of the Ultrasonic Apparatus 

The aiea of the circulai flat tip of the eiogatmg head is 
0 2 sq cm , and the fiequency is appioximately 950 kilocj'cles 
pel second as tested by the ultiasonic piobe The intensity 
dial on the machine is supposed to give the intensity of the 
deliveied beam and not the intensity output of the electiical 
circuit, furtheimoie, theie is a fiequency contiol dial, but 
this is only effective ovei a limited band of appi oximatelv 40 
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cps and is used as a fine contiol to set the beam at the stait 
of the proceduie, and dining the opeiation also to offset 
changes in the fiequency lesulting fiom changes in tempcia- 
tuie, amount of fluid or blood at the tip and also changes in 
the position of contact between tip and bone of hoiizontal 
canal 



To Power Supply (Approx. 1300 VDC) 

SIMPLIFIED SCHEMATIC DIAGRAM 
OF ULTRASOUND GENERATOR 

FItr J 

BIOLOGICAL EPFECT OF ULTRASOUND 

It IS known that ultiasound has thiee effects J Theimal, 
2 mechanical, S chemical That they aie of vaiying im- 
poitance in diffeient fields is known, but then lelative im- 
poitance m the eai has not \et been shown by expenmenlal 
yoik so fai undei taken That heat to a consideiablc degice 
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Fig 3 Photograph of the Erogating Head 
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cps and is used as a fine control to set the beam at the stait 
of the pz*oceduie, and duiing the opeiation also to offset 
changes in the fiequency lesulting fiom changes in tempeia- 
tuie, amount of fluid or blood at the tip and also changes m 
the position of contact between tip and bone of hoiizontal 
canal 



To Power Supply (Approx 1300 VDC) 

SIMPLIFIED SCHEMATIC DIAGRAM 
OF ULTRASOUND GENERATOR 

rie 2 

BIOLOGICAL EFFECT OF ULTRASOUND 

It IS known that ultiasound has tinee effects j Theimal; 
2 mechanical, 3 chemical That they aie of vaiying im- 
poitance in diffeient fields is known, but then leJative im- 
poitance in the eai has not yet been shown by expeiimental 
woik so fai undeitaken That heat to a consideiable degree 
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fortunately the observation of induced nystagmus gives a 
reliable guide as to dosage lequned Due to failures m the 
apparatus the duration of application and the intensities used 
have varied considerably The duration varied from 70 min¬ 
utes to 15 minutes The intensitj' has also varied considerably 
from starting at 6 watts per sq cm up to 12 watts per sq cm 
With the recent acquisition of an ultrasound probe we are 
now in a position to determine more accurately the fiequency 
and intensity of the beam and detect early any defect in the 
machine 

In the last three cases the starting intensity has been 8 watts 
per sq cm After one to two minutes “irritative” nystagmus 
or nystagmus to the same side appears This is usually brisk 
and IS sustained At this point the intensitv is increased to 
9 or 10 watts per sq cnn This irritative nystagmus continues 
for a varying period when “paralytic” nystagmus, or nystag¬ 
mus to the opposite side, ensues Theie may be an abrupt 
change from one type to the other, or there mav be a period of 
a few minutes when there are brief episodes of the paralj'tic 
foi-m reverting to irritative until finally the paralytic nystag¬ 
mus becomes constant, or there may be a few minutes between 
the cessation of irritative nystagmus and the onset of para- 
Ijtic nystagmus when there is no defiinite movement of the 
eyes to one or other side 

Occasionally a rotatory component is noted and this results, 
we suspect, from the beam affecting tlie posterior end of the 
posterior vertical canal As indicated, contact betu'een erogat- 
ing tip and bony horizontal canal is made towards the posterior 
part of the canal This has been done from the outset as it 
was Arslan’s experience that facial paralysis, even though of 
only a temporary nature, can ensue if the beam is directed 
too far anteriorly One should also avoid directing the beam 
towards the cochlea or disturbing the incus It is knomi also 
that the desired clinical effect on the neuroepithelium placed 
anteriorly can be obtained e\en when eiogating posteriorly’- 

The erogating head is remored when the paialj-tic nystag¬ 
mus has been constant for one to four minutes At those 
times when the machine was obviously not functioning piop- 
erlv and periods of up to 66 minutes were required to induce 
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IS pioduced by ultrasound applied to the ear has been shwvn, 
but whethei this is the mam effect has not been pioved His¬ 
tological changes pioduced by ultrasound have been ^tu 
by Kiejci and Boinschein,^ Poitmann, Poitmann and Baibe, 
Naumann^” and de Stefani “ Degiees of effect fiom hjpei 
emia to tissue neciosis have been obseived, and this depen s 
on the dosage and technique used Of great mteiest is le 
woik of de Stef am which shows the destiuction of the neiuo- 
epithelium with pieservation of the cupula 


technique 

The method used is similai to that described by Piofessoi 
Aislan 


The aveiage patient leceives sodium pentobaibital 18 
two houis and Mepeiidine hydiochloiide 100 mgm 30 minu es 
befoie opeiation as pi emedication Local anesthesia is len 
induced and a coitical mastoidectomy peifoimed It is es 
sential to gam a good exposuie of the hoiizontal canal f® 
mit collect positioning of the eiogating head Foui oi ^ 
opeiations have been peifoimed thiough the postauial lou e 
(WMSI) and two by the endauial (JRL) and theie seems o 
be no justification foi the claim that the postauial loute is 
piefeiable to gam the necessaiy exposuie 


Gaming thiough the expeiience of Arslan, we apply the tip 
towaids the posteiioi end lathei than on the convexity of the 
hoiizontal canal In this mannei we have escaped the unfoi- 
tunate eaily expeiience of Aislan and Lumsden with facial 
palsies Pi 101 to applying the eiogating tip the posteiioi 
pait IS bi ought into pi eminence and the suiface flattened by 
caieful lemoval of bone This is done to insuie good contact, 
the impoitance of which has alieady been indicated Thoiough 
hemostasis is then secuied, and a fine suction tip placed m 
the posteiioi pait of the cavity 


Duiing the peiiod of eiogation a second assistant is le- 
nulled to opeiate the machine and watch the eyes foi nystag¬ 
mus and the face to detect any twitching indicative of facial 

neive stimulation 

The dosage applied vanes fiom patient to patient, but 
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VERTIGO 

Foul have gamed complete fieedom fi'om vei*tigmous at¬ 
tacks and two have impioved One of the lattei unfortunately 
IS showang signs and symptoms of involvement of the other 
side Aislan reports success in 94 per cent of 195 cases and 
Lumsden 19 (four with modified attacks) out of 22 ® 

Following the caloric responses pre- and postoperatively 
has been of considerable interest Two patients were sub¬ 
jected pieopeiatively to the modified Kobrak test and showed 
diminished response on the affected srde Four w^ere tested 
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Direclionol preponderance to Right 


5 Case 1 illustrates one preoperatne audio&ram in the affected 
ear also the caloric responses on that occasion The audiogram on this 
cate was not characteristic of Meniere s disease 


by the differential caloiic test and the lesults weie, two canal 
paieses, one piepondeiance to the opposite side and one com¬ 
bined lesion of the same side 

Immediately following removal of the erogating tip from 
the cavity in two patients, waim watei at appioximatelj* 45° 
C was run into the cavity In both cases this induced an in¬ 
hibition of the paialytic nystagmus to the opposite side, rvhere- 
as when the sucker was applied just over the horizontal canal 
causing cooling, the paialytic nystagmus was enhanced By 
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paialytiG nystagmus, the tip was left in position foi an addi¬ 
tional foul minutes When the paialytic nystagmus appealed 
in 14 minutes then only one minute of fuithei tieatment was 
given Gelfoam soaked in penicillin was then placed in the 
cavity and the incision closed completely without diainage 

Even the extremely neivous patient has withstood the 
pioceduie well in spite of the intense veitigo expeiienced 
In only one case has vomiting occuiied 

POSTOPERATIVELY 

The vestibular distuibance induced by the pioceduie is 
quite maiked and spontaneous nystagmus of paialytic natuie, 

TABLE I 


Results Obtained by Ultiasonic Therapy 


Number 

Application of US 

Vertigo 

Tinnitus 

HeTring- 

1 

65 minutes 

Improved 

Never piesent 

No change 

2 

70 minutes 

Free 

Reduced 

Improied 

3 

30 minutes 

Improved 

Unchanged 

Worse _ 

4 

31 minutes 

Pi ee 

Reduced 

Improied 

5 

60 minutes 

Free 

Reduced 

Worse 

6 

15 minutes 

Free 

Reduced 

Improved 


that is to say to the opposite side, has been noted up to the 
sixth day, however, usually within 48 houis this spontaneous 
nystagmus has cleaied, and the patient can be up but is still 
expel lencing veitigo on any movement of the head The pa¬ 
tient IS usually fit to letuin home at the end of eight days 
Generally it has taken the successfully eiogated patients up 
to two and a half oi thiee months to be fiee of the lesults of 
the opeiation—one would expect such a peiiod of time to 
elapse before compensation developed 

RESULTS 

It IS well to state at this stage that the six patients subjected 
to this pioceduie had been exposed to the usual conseiative 
theiapeutic measuies foi peiiods from 17 months to thiee 
yeais pnoi to opeiation, and none of them had gained any 
appieciable benefit The youngest was 31 yeais and the oldest 
57 yeais 
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VERTIGO 

Foul have gained complete fieedom fiom veitiginous at¬ 
tacks and two have impi oved One of the lattei unfoi^tunately 
IS showing signs and symptoms of involvement of the othei 
side Aislan lepoits success in 94 pei cent of 195 cases and 
Lumsden 19 (foui with modified attacks) out of 22 ® 

Following the caloiic lesponses pie- and postopeiatively 
has been of consideiable inteiest Two patients weie sub¬ 
jected pieopeiatively to the modified Kobiak test and showed 
diminished lesponse on the affected side Foui weie tested 
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5 Case 1 illustrates one preoperafit e audiogram in the affected 
ear also the caloric responses on that occasion The audiogram on this 
date vras x\ot characteristic of Meniere s disease 


by the diffeiential caloiic test and the lesults weie, two canal 
paieses, one piepondeiance to the opposite side and one com¬ 
bined lesion of the same side 

Immediately following lemoval of the eiogating tip fiom 
the cavity m two patients, waim watei at appioximately 45° 
C was mn into the cavitj’^ In both cases this induced an in¬ 
hibition of the paialjhic nystagmus to the opposite side, wheie- 
as when the suckei was applied just ovei the hoiizontal canal 
causing cooling, the paiahiiic nystagmus was enhanced By 
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paialytio nystagmus, the tip was left in position foi an addi¬ 
tional four minutes When the paialytic nystagmus appealed 
in 14 minutes then only one minute of fuithei tieatment was 
given Gelfoam soaked in penicillin was then placed in the 
cavity and the incision closed completely without diainage 

Even the extremely neivous patient has withstood the 
pioceduie well in spite of the intense veitigo expel lenced 
In only one case has vomiting occuiied 

POSTOPERATIVELY 

The vestibular distuibance induced by the pioceduie is 
quite maiked and spontaneous nystagmus of paialytic natnie, 

TABLE I 


Results Obtained by Ultiasonic Thei apy 


Number 

Application of us 

Verti&o 

Tinnitus 


1 

2 

65 minutes 

70 minutes 

Impi oved 
Free 

Never present 
Reduced 

No change 
Impro\e(l 

3 

4 

30 minutes 

31 minutes 

Improved 

Flee 

Unchanged 

Reduced 

Worse 

Improved 

5 

60 minutes 

Free 

Reduced 

Worse 

Improied 

6 

15 minutes 

Free 

Reduced 


that IS to say to the opposite side, has been noted up to the 
sixth day, however, usually within 48 houis this spontaneous 
nystagmus has cleaied, and the patient can be up but is still 
expel lencing veitigo on any movement of the head The pa¬ 
tient IS usually fit to letuin home at the end of eight days 
Generally it has taken the successfully eiogated patients uP 
to two and a half or thiee months to be fiee of the lesults of 
the opeiation—one would expect such a peiiod of time to 
elapse befoie compensation developed 

RESULTS 

It IS well to state at this stage that the six patients subjected 
to this piocedure had been exposed to the usual conseiative 
theiapeutic measuies foi peiiods fiom 17 months to thiee 
years pnoi to opeiation, and none of them had gained any 
appieciable benefit The youngest was 31 yeais and the oldest 

57 yeais 
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Within two and a half months of the operation she had re¬ 
newed her social activities and again enjoyed her children 
She stated lecently (thiee weeks ago) that though she oc¬ 
casionally feels unstead}' she has had no true vertiginous 
attacks as expeiienced prior to the operation 

In two patients during the period aftei the loss of response 
to water at 18“ and while 4° C watei still stimulates, we 
ha\ e observed induced nystagmus to the same side, the reverse 
of what one would expect 
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~ Casp 1 AC threshold is a^ain eleYated 
within normal limits at 15 months 


Caloric responses are 


Although the patient can get about v'lthout too much dif- 
ficultj’ within ten days after operation, quick head movements 
may cause discomfort up to two or three months; also posi¬ 
tional nystagmus has been observed up to two months This 
we take to indicate that the ultrasound induces only a partial 
destruction of the vestibular system ” 


TINNITUS 

Fi\e of the six patients experienced tinnitus prior to opera¬ 
tion Of these five, one has sensed no change, while m four 
the intensity has been reduced, and where intermittent, the 
frequency i educed, following the opeiation 
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the end of two weeks, when the ear has healed, theie is gen- 
eially no response to watei at 18° C though it may take up to 
three months or longer for disappeaiance of the i espouse to 
10 cc water at 4° C 

This amply confirms what has been shown in animal expeii- 
ments that the lesion caused by ultrasound is not complete 
immediately but is piogressive ovei a peiiod of weeks oi even 
months, fuither, the lesion may be of a tempoiaiy natuie- 
This is shown in Case 1 Preoperatively (see Fig 5) the 
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L No response fo ice water 

N^'e^absen^e^ofmonths after ultrasonic treatment 
Aote absence or caloric response in left ear and lowering- of the AC thresh 


diffeiential caloric had a pattern of diiectional piepondeiance 
to the opposite side Foui months postopeiatively (see Fig 6) 
theie was no lesponse to 30° C watei duimg the diffeiential 
caloiic, and 10 cc of 4 C watei failed to elicit a lesponse, 
howevei, 15 months postoperativel 3 '- (see Fig 7) the diffei- 
ential caloiic lesponses aie within noimal limits The patient 
has had, howevei, definite benefit fiom the operation Foi 
17 months piioi to operation this patient had been undei 
conservative theiapy without benefit For two months piioi 
to opeiation she had been confined to the house, had to have 
help to care for her childien and had withdiawn socially 
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the thieshold as an indication of the continuation of the dis¬ 
ease piocess albeit ivithout veitiginous attaclis, and theie 
aie sjTnptoms and signs to suggest this, then it would be sui- 
piising to achieve a tiue and peinianent loweiing of the 
thieshold 

COMPLICATIONS 

In two cases the middle eai contained blood foi appioxi- 



Figr 9 Cise 6 Menieies disease left ear Note slight apparent im- 
pro\ement in hearing* four months after operation Such shifts in the 
threshold are characteristic of Meniere s disease and ma-s not indicate 
impro\ ement due to the treatment 


mately two weeks after the opeiation, but this cleaied spon¬ 
taneously 

In one a wound abscess developed necessitating i e-hospitali- 
zation and antibiotic theiapy 

No facial paialysis even of a tempoiaiy natuie was en- 
coiinteied 


CONCLUSION 

Although the dosage used in this senes of cases has been 
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HEARING 

Arslan® has reported 40 to 50 per cent of cases of Menieie’s 
disease gaining an improvement in hearing following the ap¬ 
plication of ultrasound, but Lumsden found that only one out 
of 22 cases showed improvement Our cases have not been 
followed for a long enough period to assess the effect of iiltia- 
sound That complete loss of hearing has not resulted is at 
least certain The most recent audiograms indicate that 
some improvement has occurred m thi’ee cases (see Figs 8, 9), 


PATIENT J C FEMALE AGE 40 



MASKING TOdb WN WITH LEFT AC AND BC 

Plff S ^ , Typical audiogrram and loudness balance test fot 

Shs IfteV t^eatm^nt"^^^ apparent .mp^o^ement m healing t^^o 


one remains unchanged and two have lost some hearing since 
the operation 

As seen in Case 1 theie are considerable changes in the 
threshold during the postoperative period (see Figs 6, D, 
as well as in the pieopeiative period, so that unless one is m 
the position to compare a senes of pieopeiative audiograms 
taken during and between attacks with a senes of audiograms 
over many months or even a year in the postoperative period, 
it is impossible to assess accurately the effect of ultrasound 
on the hearing, further more, if one takes the variations in 
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the thieshold as an indication of the continuation of the dis¬ 
ease piocess albeit without veitiginous attacks, and theie 
aie sjTnptoms and signs to suggest this, then it would be siu- 
piismg to achieve a tiue and peimanent loweiing of the 
thieshold 

COMPLICATIONS 

In two cases the middle ear contained blood foi appioxi- 
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Fig 9 Case 6 Meniere s disease left ear Note slight apparent \xn~ 
proxernent in hearing four months after operation Such shifts in the 
threshold are characteristic of Meniere s disease and ma^ not indicate 
impro\ement due to the treatment 


mately two weeks aftei the opeiation, but this cleaied spon¬ 
taneously 

In one a wound abscess developed necessitating le-hospitali- 
zation and antibiotic theiapy 

No facial paialysis even of a tempoiaiy natuie was en- 
counteied 

CONCLUSION 

Although the dosage used in this senes of cases has been 
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vaiiable and in some inadveitently conseivative, the lesults 
obtained in the contiol of attacks of veitigo have been con¬ 
sistently favoiable 

Healing has been letained in all cases 

Theie has been no case of facial palsy Recent lepoits bv 
Aislan and Lumsden in laigei senes of cases also give le- 
assuiance that peinianent facial neive injuiy may be avoided 
pioviding that adequate caie is used duiing tieatnient 

In view of the expeiience with this small gioup of cases, 
suppoited by the expeiiences of otheis, we feel justified m 
using ultiasonic theiapy in piefeience to othei methods of 
labyiinthine destiuction 

Cei tain findings m the postopei ative audiogi ams and caloi ic 
1 espouses aie piesented without explanation They indicate 
a need foi fuithei study of the peiipheial vestibulai system 
Also the effect of ultiasound on the leceptoi oigans lequiies 
moie piecise investigation 

REFERENCES 

1 R “Die Ultiasclialltlieiapie ” E Hubei, Beiiie, I'lSl 

2 Wiethi, C , Wit, L, and VkSLON/it E Les Oiides Suiieisoniquos en 

Oto Rliino Lai Migologie Acta OtoLanjuqol, Siipp] 78, 111 148, 1949 

3 Kiutci, P, and Bouasiilin, H Sul Pioblema del Meccanisnio 
d’Azione della Simpaticectomia Ceivicale iielle Affezioni deirOieccliio 
Intel no Aicli Jtal Oto?, 02 1 7, Jan-Feb , 1951 

4 Kiujci F E\peiinientelle Grundlngeii einei ExtialabMintlieici 
Cliii 111 gisclien Behandlungs niethode del Mdiiieieschen Eikianlcung Ptot't 
Oto liliino Lai unaol, 14 18, 1952 

5 Ausr^w, i\r La Destiuction de PAppaieil Vestibulaic pai Ics Ultia 
sons dans la Maladie de MdniOie Join riaiu Oto-Rlniio Lai i/iiaol 0 839 
850, 1957 

0 PORT^t\^^•, G G, P 0 RTAl\^^, AI and B\iim„ L Soc Fiaiic il'Olo 
Ehnio Lai itixtoJ 01 5 Congres do 1954 Rappoi ts, Palis 

7 Dubs R Ubei die Ultiascliallbeliandliing des Moibus Menieio nncb 
cei Netbode ion Aislan Pract Oto lihinn Lai miool, 19 401-100 1957 

S LuvsDr^, R B Tieatnient of 'Menieies Disease Mitli Ultiasound 
Pioc Pov Soc Med, 51 017 023, 1958 

9 PouTMVNN, G PoKTM\a>, M, and B\mii L Etude E\perinientalc 

IFunctionelle et Histologique) de L’Action des Ulti Sons sur L’Aiiditions 
Acta Oto-Larwigot Suppl 100 119 113 1952 

10 Nvu'M\^^ 14 41 Comments on tlie Iiifluonco of Ultiasound on 

Menieie’s Disease and Otoscleiosis U/; V 7' Mouth 91 1S4 1955 



IRONSIDE & LINDSAY MENIERE’S DISEASE 


913 


11 DE Stefam, G D Gh Ultrasuom nell’Otosclerosi, Ricerche Climche 
e Spenmentali Aich Ital Otol, 87 3114, Suppl 27, 1956 

12 ArsLAN, JI The Diiect Application of High Frequency Sound 
Wales on the Vestibulai Apparatus for Recoieij of Menieres Sjndrome 
y Cojipr Inf Ofo Rfuno Loi t;npoI 429, 1953 

13 Peunaadez, C , Alzate, R , and LiADs\'r, J R “Experimental Ohsei- 
1 ations on Positional Ni stagmus in the Cat ” In press 

950 East 59th Stieet 


UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 

The Depaitment of Otolaijmgology, Umveisity of Illinois 
College of Medicine, announces two special postgi’aduate 
couises to be offeied in the Pall of 1959 

Annual Otolaryngologic Assembly 

The Assembly will be conducted September 18-26, 1959, 
and will consist of a senes of lectuies and panels concerning 
advancements in otolaijmgology Some of the sessions wall be 
devoted to suigical anatomy of the head and neck and histo- 
pathology of the eai, nose and thioat Guest lectureis will 
paiticipate m an entiie day’s piogiam reviewing the latest ad¬ 
vances and piinciples of tempoial bone suigeij’’ 

Chaiimen of the Assembly aie Mauiice F Snitman, M D., 
and Emanuel M Skolnik, M D 

Course in Laryngology and Bronchoesophagology 

The couxse in laijmgology and bi onchoesophagology, under 
the chairmanship of Paul H Holingei, M D, is scheduled 
November 9-21, 1959 

Intelested physicians should write diiect to the Depaitment 
of OtolaijTigologj^, 1853 West Polk Stieet, Chicago 12, Ill 



EVALUATION OF LARYNGECTOMY WITH RADICAL 
NECK DISSECTION ' 


John J O’Keefe, M D , 
Philadelphia, Pa 


Caicinoma of the laiynx of exiia-coidal origin, oi of coiclal 
oiigin but with gross extension to stiuctuies adjacent to the 
cord, are moic malignant lesions than aie those cancels con- 
1 Hied to the ti ue vocal coi ds This is attested to in the high 
incidence of metastases associated with them Not only <nc 
such lesions fiequently of a liighei anaplastic histologic classi¬ 
fication, but anatomically they possess the potential of metas¬ 
tasizing lelatively easll 5 ^ Additionally, the lesions of extia- 
coidal oiigin aie usually asymptomatic in their eaily giowth, 
theieby allowing foi lymphatic invasion befoie aiousing sub¬ 
jective complaints 


The detectable piesence of ceivical lymph nodes, in pi oven 
instances of laiyngeal cancel, is piesumptive evidence of 
legional metastases When such nodes aie asceitamed pie- 
opeiatively, theic is no question that they constitute a positive 
indication foi ladical neck dissection as a component pait of 
the piimaiy opeiative pioceduie, legaidless of the location) 
extent, 01 stage of development of the laiyngeal giowth, how¬ 
ever, in instances of similaily classified laiyngeal lesions, but 
which aie fuitliei charactciized by impalpable ceivical lymph 
nodes, a leal and seiious contioveisy exists disputing the 
necessity foi such extensive oi additional suigeiy 

In appiaising this issue, it is of ciitical impoitance to beat 
in mind that inability to palpate ceivical lymph nodes pic- 
opeiatively does not constitute the ciiteiion by which one 
adjudges the lationale of combining neck dissection with 
laiyngectomy foi the lesection of such laiyngeal lesions, 
lathei, it is because of the known behavioi pattern of these 
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cancels, that then location, eithei by oiigm oi by extent, 
IS inciimmated as the piincipal chaiacteiistic by which their 
ability to metastasize is detei mined This, theiefoie, is the 
ciiteiion which would influence and diiect such judgment It 
IS equally impoitant to lealize that ceivical metastases, either 
gioss 01 micioscopic, exeit a grave influence on mortality 
The greater seriousness of this problem lies in the fact that 
the disease has now extended bejmnd the confines of the 
laijTix, and threatens general body dissemination At best, 
prognosis is guarded, for, as with the evaluation of cancer 
generally, prognosis is considered favorable only when the 
primary lesion is small, when it is situated wherein Ijunphatic 
diainage is scant, and when regional metastases cannot be 
demonstrated 


CLASSIFICATION OF MATERIAL 

Even under optimum circumstances, an accurate classifica¬ 
tion of a laijTigeal tumor is often a difficult task This is 
especially true in the present study, wherein the tumois under 
consideration are essentially far advanced and extensive ones, 
with many of their chaiacteiistics distoited or hidden Tu¬ 
mors whose site of origin cannot be discerned, are classified 
according to the structure involved by the greatest amount of 
gio\\d;h, even though more than one anatomic part may be 
involved Palpable cervical lymph nodes are considered me¬ 
tastatic lesions, and are evaluated pieopeiatively only as re¬ 
sectable or not 

Lar jTigectomy with unilateral neck dissection, as a one-stage 
procedure, was performed m 153 cases This operative method 
IS referred to as prophylactic or protective when neck nodes 
are impalpable, and as definitive when neck nodes are pal¬ 
pable, accordingly 85 of these operations were definitive pro¬ 
cedures, and 68 were prophylactic Laryngectomy alone, since 
1950, was performed in only 107 cases Failures relative to 
this operative method, manifested as metastases to the regional 
IjTnph nodes, were operated by secondary radical neck dis¬ 
section The results obtained by these various operative 
procedures will be evaluated and correlated with the criteria 
by vhich thev were selected as the operation of choice 
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I DEFINITIVE LARYNGECTOMY WITH RADICAL NECK DISSECTION 

Palpable ceivical lymph nodes, associated with a pi oven 
caicinoma of the laiynx, constitute a positive indication foi 
lesection by laiyngectomy with neck dissection In ailiving 
at this decision, one should not be influenced by the size or 
location of the laiyngeal lesion, noi by the size oi numbei of 
palpable ceivical nodes Any other method, oi any method 
of less extent, is contiaiy to the accepted piinciples of cancel 
suigeiy 

The following statistics aie piactical applications of this 
aigument In the senes of 85 definitive opeiations, the 
laiyngeal tumor in 37 instances was located supiaglotically, 
in 31 instances it was coidal, but with gioss extension eithei 
anteiiorly or posteiioily, and in 17 instances its pnncipal 


TABLE I 


Laiingectomy i\ith Radical 

Nock DisRpr.tion—Cnivical Nodes Palpable 

Location 

Number 
of Cases 

Nodes Positive 
for Cancel 

Per Cent 

Supiaglottic 

37 

24 

C4 8 

Coidal 

31 

18 


Subglottic 

17 

10 

58 8 


location was subglottic In the supiaglottic gioup, the as¬ 
sociated ceivical lymph nodes contained cancel in 24 cases, 
64 8 pel cent, in the extensive coidal group, lymph nodes 
weie positive foi cancel in 18 cases, 58 pei cent, and in the 
subglottic gioup, these nodes weie positive in 10 cases, 58 8 
pel cent 

The pioximate similaiity of these peicentage lates, leflect- 
ing the incident piesence of cancel in the palpable ceivical 
lymph nodes in these thiee gioups of patients, factually 
suppoits the piemises that laiyngeal cancel, eithei oiiginating 
01 extending beyond the confines of the tiue vocal coid, is 
leadily capable of metastasizing, and that associated pal¬ 
pable ceivical IjTOph nodes should be piesumed to lepiesent 
malignant metastases Conclusive evidence of the malignant 
potential of these lesions is levealed in the fact that in spite 



O’KEEFE LARYNGECTOMY-RAJD NECK DISSECTION 


917 


of such extensive sugeiy, 20 of these patients aie dead of 
cancel, 23 5 pel cent 

II PROPHYLACTIC LARYNGECTOMY WITH RADICAL 
NECK DISSECTION 

LaijTigeal caicinonias, as desciibed and classified pievions- 
ly, but which aie fuithei chaiacteiized by impalpable ceivical 
Ijunph nodes, aie said to constitute a lelative indication foi 
1 esection by lai jmgectomy with i adical neck dissection “Rela¬ 
tive” IS inteipieted to mean that the opeiatoi has a choice 
in his selection of opeiation, which choice assumedly deiives 
fiom the absence of palpable ceivical lymph nodes This is 
an unwaii anted and unfounded leason for pioposing a choice 
of opeiation Having established the significance of location, 
as the piincipal if not the only chaiacteiistic which determines 

TABLE II 

Laryngectomy vnth Radical Neck Dissection—Cervical Nodes Impalpable 


Location 

Number 
of Cases 

Nodes Positn e 
for Cancer 

Per Cent 

Supraglottic ___ 

- _ 2S 

9 

321 

Cordal _ _ „ _ 

18 

2 

111 

Subglottic __ 

22 

5 

22 7 


the abilitj' of these laiiTigeal tumois to metastasize, this chai¬ 
acteiistic should be the sole detei mining factoi in evaluating 
the need for adding neck dissection to laijugectomy foi their 
1 esection The inabilitj' to palpate legional IjTiiph nodes is 
iiielevant to the issue 

The second part of this study is piesented in suppoit of this 
asseition Sixty-eight piophylactic combined opeiations weie 
peifoimed on patients classified as noted above, and who in 
common weie adjudged to have no evidence of legional me- 
tastases pieopeiatuely The laiimgeal tumoi was located 
supiaglottically in 28 instances, giossly coidal in 18 instances, 
and in 22 instances its piincipal mass was subglottic The 
lymph nodes contained in the resected ceivical tissues weie 
histologically positive foi cancel m 16 cases, 23 5 pei cent; 
specifically in nine of the supiaglottic group, in two of the 
coidal cases, and in five of the subglottic gioup 
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These 16 cases surely would have developed oveit metastic 
lesions had the primaiy surgeiy been limited to laiyngectomv 
alone Undetected oi undetectable metastic cancel occumng 
in appioximately 25 pei cent of patients is leason enough to 
considei this type of laiyngeal lesion an absolute indication 
for lesection by laryngectomy with ladical neck dissection 
Again, it IS stiessed that inability to palpate ceivical lymph 
nodes is not relevant to this issue Of utmost impoitance is 
the fact that 12 of these 16 patients aie alive and appaientl} 
flee of cancer for moie than thiee yeais postopeiatively The 
foui deaths, 5 8 pei cent, are all attiibutable to metastic dis¬ 
ease 


III PRIMARY LARYNGECTOMY 

Between 1950 and 1955, only 107 cases of coidal cancel weie 
opeiated by total laiyngectomy This lelatively small numbei 


TABLE III 

_ PRIMARY T OTAL LARYNGECTOMY 

Number of Patients Opeiated 
Number of Failuies 
Per Cent of Failures 


107 
31 
28 0 


IS a consequence of the inci easing numbei of combined opeia- 
tions being peifoimed as piimaiy surgical pioceduies The 
laiyngeal lesions, although classified coidal in location, evi¬ 
denced gloss extension anteiioily oi posteiioilj% oi both, so 
that commonly theie was involvement of the anteiioi com- 
missuie 01 of the opposite coid, and/oi fixation of the aiyte- 
noid Essentially, they constitute extensive coidal cancels, 
without demonstiable signs of palpable ceivical nodes 

Laiyngectomy failuies, noted as malignant metastases to 
legional lymph nodes, occuiied in 31 instances, 28 9 pei cent 
Twenty-five of these veie opeiated by secondaiy ladical neck 
dissection, and two weie iiiadiated One of the iiiadiated 
patients is alive and fiee of disease moie than five ycais 
aftei theiapy, the othei is dead of cancel Sixteen of the 
25 opeiated patients aie alive and well, thiee oi moie yeais 
postopeiativeiv, a pioximate salvage late of 64 pei cent, 
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but a total salvage late of 51 6 pei cent Ten of the 31 
pumaiy failuies aie dead of cancer, 32 2 per cent 

This gioup of patients, lepiesentative of extensive coidal 
cancel without legional metastasis, piesumably had been piop- 
eily selected foi pimiaiy laijTigectomy, yet the initial failuie 
late of almost 30 pei cent contiadicts the assumption that 
coidal cancels aie not pi one to metastasize, and at the same 
time, signifies the inadequacy of this opeiative method 

DISCUSSION 

Cancels of the laiynx classified as extia-coidal, whethei 
by oiigin 01 by extent, aie potentially highly malignant Then 
degiee of malignancy deiives fiom then location lathei than 
fiom any othei chaiacteiistic, and is objectively assessed 
thiough the identification of legional metastases 

The successful suigical tieatment of these foims of laiyn- 
geal cancer is inheiently dependent upon an acceptance of 
this appiaisal This is boine out in tlie piesent study wheie, 
in employing total laiyngectomy with ladical neck dissection 
as the only opeiative pioceduie, the failuie late incident to 
the lessction of laijmgeal lesions associated with palpable 
ceivical IjTOph nodes pieopeiatively, was foui times gieatei 
than that lesultmg fiom opeiating the same type of laijmgeal 
lesions, but which weie fiee of demonstiable pieopeiative 
ceivical metastases The lesected ceivical nodes, in 85 pa¬ 
tients opeiated by definitive laiyngectomy with neck dissec¬ 
tion, weie positive foi cancel in appioximately 60 pei cent of 
cases, the nodes contained in the tissues resected tliroiigli 
opeiating 68 patients by piophylactic laijTigectomv with neck 
dissection, neie positive foi cancel in 23 5 pei cent This, in 
summaiy, is the ciiix of the pioblem Ceivical metastases 
occui easily and lelatively eaily in laiyngeal lesions of extia- 
coidal location, that for the successful lesection of these 
cancels, one should anticipate the development of such me¬ 
tastases and make adequate piovision foi then lesection, and 
that “piophylactic” is actualty a supeifluous teim in desciib- 
ing the appiopiiate method of lesection 

Additionally and somenhat paienthetically, the malignant 
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These 16 cases suiely would have developed oveit metastic 
lesions had the piimaiy suig-eiy been limited to laiyngectomv 
alone Undetected oi undetectable metastic cancel occiuimg 
in appioximately 25 pei cent of patients is leason enough to 
considei this type of laijmgeal lesion an absolute indication 
foi lesection by laiyngectomy with ladical neck dissection 
Again, it IS stiessed that inability to palpate ceivical lynipi 
nodes is not lelevant to this issue Of utmost impoitance is 
the fact that 12 of these 16 patients aie alive and appaient i 
flee of cancel for moie than thiee yeais postopeiatively 
foui deaths, 5 8 pei cent, aie all attiibutable to metastic is 
ease 


III PRIMARY LARYNGECTOMY 

Between 1950 and 1955, only 107 cases of coidal cancel weie 
opeiated by total laiyngectomy This lelatively small nimibei 

TABLE III 

_ PRIMARY TOTAL LARYNGECTOMY 

Numbei of Patients Opeiated 
Numbei of Failuies 
Pei Cent of Pailuies 


lOi 

SI 

as'i 


is a consequence of the incieasing numbei of combined opeia- 
tions being peifoimed as piimaiy suigical pioceduies The 
laiyngeal lesions, although classified coidal m location, evi¬ 
denced gloss extension anteiioily oi posteiioilv, oi both, so 
that commonl}’- theie was involvement of the anteiioi com- 
missuie 01 of the opposite coid, and/oi fixation of the aivte- 
noid Essentially, they constitute extensive coidal cancels, 
without demonstiable signs of palpable ceivical nodes 

Laijmgectomv failuies, noted as malignant nietastases to 
legional lymph nodes, occuiied in 31 instances, 28 9 pei cent 
Twenty-five of these weie opeiated secondaiy ladical neck 
dissection, and tvo weie iiiadiated One of the iiiadiated 
patients is alive and fiee of disease moie than five vcais 
aftei theiapy, the othei is dead of cancel Sixteen of the 
25 opeiated patients aie alive and well, thiee oi moie yeais 
postopeiativeiv, a pioximate salvage late of 64 pei cent. 


O’KEEFE LAKYNGECTOMY-KAD NECK DISSECTION 


919 


but a total salvage rate of only 51 6 per cent Ten of the 31 
primaly failuies are dead of cancel, 32 2 per cent 

This gioup of patients, lepiesentative of extensive coidal 
cancel without legional metastasis, piesumably had been piop- 
eily selected foi piiniaij’ laijTigectomy, yet the initial failuie 
late of almost 30 pei cent contradicts the assumption that 
coidal cancels aie not prone to metastasize, and at the same 
time, signifies the inadequacy of this opeiative method 

DISCUSSION 

Cancels of the laiynx classified as extia-coidal, whether 
by oiigin 01 by extent, aie potentially highlj^ malignant Then 
degiee of malignancy deiives fiom their location lathei than 
fiom any othei chaiacteiistic, and is objectively assessed 
through the identification of legional metastases 

The successful suigical tieatment of these foims of laijTi- 
geal cancer is inlieientlj' dependent upon an acceptance of 
this appraisal This is borne out in the present study wheie, 
m emplojing total laijTigectomy with radical neck dissection 
as the onlj* opeiative pioceduie, the failiiie late incident to 
the lesection of laijmgeal lesions associated with palpable 
ceivical Ij’mph nodes pieopeiatively, was foui times gi eater 
than that resulting from operating the same type of laijmgeal 
lesions, but which were free of demonstrable pieopeiatire 
cervical metastases The resected cervical nodes, in 85 pa¬ 
tients operated bj' definitive laijmgectomy with neck dissec¬ 
tion, were positive for cancer in approximatelj'^ 60 per cent of 
cases, the nodes contained in the tissues resected through 
operating 68 patients bj'^ piophjdactic laijmgectomj* with neck 
dissection, were positive foi cancer in 28 5 per cent This, in 
summaij’-, is the crux of the problem Cervical metastases 
occur easiljf and relativelj* eailj’ in larjmgeal lesions of extia- 
coidal location, that foi the successful resection of these 
cancers, one should anticipate the development of such me¬ 
tastases and make adequate provision for then resection; and 
that “piophj'lactic” is actuallj* a superfluous term in describ¬ 
ing the appi opr late method of resection 

Additionally and somewhat paientheticallv, the malignant 
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potential of diffuse cordal cancers is little less than that of 
cancels of extia-cordal location The 29 per cent lai^gec 
tomy failure late of this carefully classified gioup of patients, 
fuithei suppoits the rationale of recommending nioie ex 
tensive suigical measures as piimary lesection 
even foi lesions of this limited extent In so doing, e asi 
tenet of cancer surgery, that of saving life, will he bette 

served 


TEMPLE UNIVERSITY SCHOOL OF MEDICINE 
AND HOSPITAL 

Postgiaduate Couise m Laiyngology and Laiyngeal Sui 
gery, September 21st to October 2nd, 1959 

Postgraduate Course in bionchoesophagology, Novembei 9th 
to 20, 1959 

These couises are to be given m the Depaitment of Laiyn 
gology and Bronchoesophagology, Temple University Medica 
Center, under the direction of Dis Chevalier L Jackson an 
Chailes M Norris 

The tuition fee for each couise is $250 Application and 
fuithei information can be obtained by wiitmg to Jackson- 
Reseaich, Lab 604, Temple University Medical School, 3400 
N Bioad Street, Philadelphia 40, Pa 



TRIGEMINAL NEURALGIA—TIC DOULOUREUX 


James P Rigg, M D , 
and 

Robert W Rigg, M D , 

(By Invitation), 

Giand Junction, Colo 

Recently Dr Stanley P Reimann, of Philadelphia, stated 
“Tomorrow is being bom today in medical research labora- 
toiies We have no ciystal ball, and it may be folly to pro¬ 
phesy what will be discovered, but much progress is evidenced 
eveij’^vhere As evei, more accurate instruments are being 
given to us by oui fi lends in mathematics, physics, engineer¬ 
ing, and in many other fields, thereby presenting many new 
facets of investigation 

“The ideal of the doctor is that no one should die of disease, 
but should live his allotted life span and then quickly fall 
apart like the famous one-horse shay We are far from this 
ideal, but it is a goal we are all striving for ” 

Pain IS an ever-present problem in medicine, and we, as 
doctors, are striving constantly to alleviate this It is our 
hope and our desire that pain of any type can be adequately 
controlled, and permanently dissipated Concurring with Di 
Walter Scott that “man can look forward with eager antici¬ 
pation to continuing progress in the medical sciences, but the 
unfolding of each new step will likely be evolutionary, rather 
than 1 evolutional y Research is currently knocking at the 
dooi which will soon open and lead to worldmde control of 
viial diseases ” 

Di Scott furthei states “Degenerative processes, particu¬ 
larly arteriosclerosis, together with the ever-incieasing turmoil 
in man's emotional life, will be conquered more slowly and 
along lines not presently knorrm, however, I do not expect 

•Re-\d at the Meeting of the Western Section of the American Larm- 
Bological Rhinological and Otological Societi Jan 17 1959 

Editors Xote This manuscript receited in The La^^ngoscope Office and 
accepted for publication March 19 1959 
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that oul descendants, a thousand generations hence, will evei 
see eradication of all congenital defoimities or all alleigies” 


By the same token, we can only hope theie will be definite 
piogiess in the field of tiigeminal neuialgia, and that the 
cause back of this lancinating, exci uciating, agonizing, hoi- 
iible, unbeaiable pain will be found Tiigeminal neuialgia is 
piimarily an affliction of oldei persons, although it may occui 
at any age It must be remembeied, that as we have moie 
elderly people and especially eldeily women, we will be con- 
fi onted oftenei with this painful condition causing lancinating, 
paioxysmal pain in one oi moie branches of the Vth cianial 
neive This is, indeed, a new frontiei to conquer 


Only certain specialized neive endings aie capable of le- 
ceiving pain stimuli The trigeminal neive is composed of 
both sensoiy and motoi fibeis, the motor fibeis aie dis- 
tiibuted to the muscles of mastication The sensoiy fibeis 
thiough the thiee branches of the nerve aie distiibuted ovei 
the foiehead, cheek, nose and mandible, and m front of and 
supeiioi to the eai 


The sensoiy nuclei of the trigeminal neive extends ovei the 
entile length of the mesencephalon and ihomencephalon The 
main sensory nucleus, transmitting touch sensations, is m the 
legion of the pons The muscles of mastication aie the tem¬ 
porals, masseteis and pteiygoids 

It has been stated that the occurrence of trigeminal neuial- 
gia, as an eaily symptom associated with multiple scleiosis, 
has long been noted The simultaneous unrelated occui lence 
of these two conditions in the same individual seems woith 
investigating 

Motor loot supplies the masseter, tempoial, mteinal and 
external pteiygoids and the tensoi tympam, tensoi palati, 
mylohyoid and anteiioi belly of the digastiic The second 
blanch of the tiigeminal, fiom the sensoiy standpoint, sends 
loot tibeis into the pons, which descend in the medulla to the 
second ceivical segment of the spinal coid, the ophthalmic 
division descending faithest The Gasseiian ganglion, which 
lies on the petious poition of the tempoial bone in the middle 
cianial fossa, divides into an ophthalmic, maxillaiy and mandi- 
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bulai* division The lingual bianch of the mandibular caiiies 
the taste fibers of the choida tympani The ophthalmic neive 
gives off sympathetic fibeis to the lacrimal gland The tri¬ 
geminal stands in relation to the Vllth neive by means of the 
sphenopalatine ganglion, and the glossophaiyngeal by way of 
the otic, it IS also connected mith the facial by means of the 
laige and small supeificial petrosal neives Besides supplying 
sensory fibers to the face, temple, forehead and anterior pari; 
of the scalp, it also inneivates the external ear in part (not 
the whole internal meatus, which is supplied pai*tly by the 
facial, and the vagus), and it supplies the cornea (pain and 
not touch fibers), conjunctiva, lingual, gingival, buccal, upper 
pharyngeal and nasal mucous membrane, the middle ear and 
the dura Deep facial sensation runs in the facial nerve 

OCCURRENCE 

Hams lepoi-ts a patient on whom he did a Gasserian gang¬ 
lion injection at the age of four-and-a-half years She had 
been suffering since the age of 16 months from frequently 
repeated daily spasms of pain, lasting a few seconds only, and 
leferred to the left lower jaw up to the ear 

There have been a few cases reported, piioi to and in the 
teenage period, but this is extremely rare The upper limit 
of age, of course, is even toward nonegenanans Most cases, 
however, are elderly, edentulous females The ratio of females 
over males is approximately three or four to one Tw’o per 
cent of cases are bilateral Trigeminal neuralgia may occur 
moie specifically with glossopharyngeal neuralgia concomi¬ 
tantly and with other facial neuralgias 

ETIOLOGY AND PATHOLOGY 

1 Neurovascular 

2 Traction (dura), (constricting duial bands along the 
bony petrous ridge) 

3 Emotional—psychic 

4 Infectious, sinusitis, dental, systemic 

5 Dissemmated sclerosis, multiple sclerosis 
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6 Tumois (meningiomas, acoustic neuiomas, peaily body 
tumois) 

7 Exposuie to cold 


DISCUSSION 

Undoubtedly the neuiovascular mechanism, with the adja¬ 
cent internal carotid arteiy and its branches, has a defmi e 
beaiing on the cause of tic douloureux The fact that e 
opeiation devised by Taarnhoj in 1952, showing that theie is 
tiaction on the dura with constiiction of the dmal bands a ong 
the bony petrous ridge, is significant and may be connec e 
with the neurovasculai mechanism, appaiently causing pics 
suz*e on the Gasseiian ganglion. 

Emotional After the inception of this exciuciating 
the psychic element is unquestionably pi’esent The giimaces, 
the fear, the anticipated toituie aie piofound 

Foci of infection, especially dental and sinus in natuie, and 
involvement of the tempoiomandibular joint from an aithii ic 
standpoint, may be contiibuting factois All sinuses an^ 
mouths should be X-rayed, regaidless of whethei oi not the) 
aie edentulous Probably ovei 20 pei cent of all edentulous 
mouths have embedded tooth roots around which aie infectious 
piocesses in most cases 

Geneial systemic infectious disease may be an associated 
factor It has long been known that multiple scleiosis is 
oftentimes found in cases of tiigeminal neuialgia, and, oi 
couise, tumois (meningiomas, acoustic neuromas, peaily body 
tumois) and aneuiysms of the caiotid and othei intiaciania 
masses may be involved 

Although it IS a contioveisial issue, changes in heat and 
cold, exposuie to cold, both extemally and mtiaoially, have a 
beaiing on the inception of this disease 

DIFFEKENTIAL DIAGNOSIS 

The following aie the most fiequently found conditions 
which simulate tiigeminal neuialgia, and vhich must be luled 

out 
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1 Sinusitis 

2 Dental involvement (embedded thud molais), edentulous 
mouths 

3 Glossopharjmgeal neuialgia 

4 Tempoial aiteiitis 

5 Nasal septal spui neuialgia 

6 Sphenopalatine ganglion neuralgia 

7 Horton’s histamine cephalalgia 

8 Costen’s syndiome—tempoiomandibulai joint 

9 Fuiunculosis of the eai canal 

10 Geniculate ganglion neuialgia 

11 Glaucoma 

12 Inti aci anial tumors 

13 Tiigeminal neuialgia—not tic doulouieux (Dandy) 

Ilf Migiainous neuialgia —Hams 

Sinusitis Gieatest pain is eaily in the morning and on one 
side, it subsides toward noon and may be bilatei al 

Glossopharyngeal Ne^nalgw Love states “If the patient 
complains of spasmodic exciuciating pain that extends fiom 
the pharynx and tonsillar fossa on one side to the homolateial 
eai, and the pain is precipitated by swallowing, talking or 
yawning, the examinei can be lathei certain that the patient 
has glossophaijTigeal oi IXth neive neuialgia If the ex- 
ammei desiies fuithei pi oof of the diagnosis, the involved 
side of the phaiynx and the tonsil may be cocainized and the 
patient given a glass of watei If on dunking, no pain is 
produced, the diagnosis is confnmed Cocainization of the 
till oat has no effect on neuialgia of the thud blanch of the 
Vth neiwe Likewnse, injection of alcohol into the thud bianch 
of the Vth neive has no effect on glossophaiyngeal neuialgia ’’ 

Tempoial aitentis has a flushing and peispiiation, and 
usually lesponds to steiiod treatment It may be associated 
with the tempoiomandibulai joint Most of the otheis in this 

- *Sphenopaiatine gran&lion neuralgia is a misnomer This should be de¬ 
leted from the literature 
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6 Tumois (meningiomas, acoustic neuiomas, peaily body 
tumois) 

7 Exposuie to cold 


DISCUSSION 

Undoubtedly the neuiovasculai mechanism, with the adja¬ 
cent internal caiotid aiteiy and its blanches, has a definite 
beaiing on the cause of tic doulouieux The fact that the 
opeiation devised by Taarnhoj in 1952, showing that theie is 
ti action on the duia with constiietion of the duial bands along 
the bony petious iidge, is significant and may be connected 
with the neuiovasculai mechanism, appaiently causing pies- 
suie on the Gasseiian ganglion 

Emotional After the inception of this exciuciating pain 
the psychic element is unquestionably piesent The giimaces, 
the fear, the anticipated toiture aie piofound 

Foci of infection, especially dental and sinus in natuie, and 
involvement of the tempoiomandibulai joint fiom an aithiitic 
standpoint, may be contiibuting factois All sinuses and 
mouths should be X-iayed, legaidless of whethei oi not they 
aie edentulous Piobably ovei 20 pei cent of all edentulous 
mouths have embedded tooth loots aiound which aie infectious 
piocesses in most cases 

Geneial systemic infectious disease may be an associated 
factoi It has long been known that multiple scleiosis is 
oftentimes found in cases of tiigeminal neuialgia, and, of 
couise, tumois (meningiomas, acoustic neuiomas, peaily body 
tumois) and aneuiysms of the caiotid and othei intiacianial 
masses may be involved 

Although it IS a contioveisial issue, changes in heat and 
cold, exposuie to cold, both externally and mtiaoially, have a 
beaiing on the inception of this disease 

DIFFERENTIAL DIAGNOSIS 

The following aie the most fiequently found conditions 
which Simulate tiigeminal neuialgia, and which must be luled 
out 
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TREATMENT INJECTION THERAPY 

1 Piocame hydiochloiide 

2 Absolute alcohol 95 pel cent 

3 Supiaoibital, infiaoibital, mental 

4 Deep alcohol injection oi infiltiation maxillary and nian- 
dibulai blanches at base of skull 

5 In Gasserian ganglion contiaindicated 

Theie aie some hazaids in connection wuth the injection of 
absolute alcohol 95 per cent into a nerv^e body oi foianien, 
because of the possibilitj’^ of sloughing tissues, involvement of 
the adjacent neives, and alcohol has also been accidentally 
injected intravenously Theie are many advocates of alcohol 
injection, but theie is dangei in injecting the Gasseiian 
ganglion 


ALCOHOL INJECTION ADVANTAGES ARE 

1 Poor iisk patient—eldeily, cardio%asculai-renal compli¬ 
cations 

2 In youngei patient to ascertain status and possibly spon¬ 
taneous 1 emission 

3 To confiim diagnosis (possible atypical neuialgia) 

4 To ascertain piemonitory vraimng of oiganic lesion 

0 To pi omote tempoi ai y fi eedom of pain—^patient’s genei al 
hygiene impiovement 

ALCOHOL INJECTION DISADVANTAGES ARE 

1 Sloughing tissues 

2 Alcoholic neui itis 

3 Burning paiesthesias 

4 Continued lepeated injections 

5 Nevei do deep injection of fust division 

6 Inadvertent subaiachnoid mfiltiation 
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diffeiential diagnosis can be determined by eaieful anamnesis, 
togethei with X-ray, laboratoiy and othei findings 

DIAGNOSIS 

J Elderly patient (female) (edentulous) 

£ Agonizing unbeaiable pain, paioxysmal in natuie 

S Tiiggei zone—ala nasi, upper lip, buccal mucous mem- 
biane 

U Dietaiy deficiency and dehydiation—lack of nouiishinent 

5 Seasonal exacerbation (Spring and Fall) 

6 Careful anamnesis 

7 Patient’s desciiption of pain 

8 The giimaces and feai mentioned above 

QUESTIONABLE THERAPY 

When consideiing medical and tempoiizing suigical theiapy 
which gives tempoiaiy lelief we may lull ouiselves into com¬ 
placency and distoit the tiue picture 

MEDICAL THERAPY 

All of the following have been tried fiom a medical stand¬ 
point and many ai tides show that in the hands of a ceitain 
doctoi they seem to have proven efficacious Theie is always 
a question as to whether the patient had a tiue tiigeminal 
neuialgia 

I Dilantin sodium 

^ Piiscohne 

3 Histamines (vasodilatois) 

4 Nicotinic acid 

5 Stilbamidine isethionate (taken off of market) 

6 Vitamin B,;, vitamin Bg 

7 Steioid theiapy 

8 Ataraxoid—Tianquilizing piepaiations 

9 Naicotics and allied diugs 

to Piotamide 
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5 Fouith neive (tiochleai) paiesis 

6 Heipetifoim vesicles—eyelids 

7 Keiatitis neuiopaialj-tics 
S Neive deafness 

9 Paialysis of motor tiigemmal and facial (usually tempo- 
laiy with facial but may be peimanent with neive deafness) 

10 Diminshed secietions of tears 

Of the above, undoubtedly the corneal involvement through 
its desensitization with a subsequent keratitis is tremendously 
significant Many of the others may be equally as significant, 
but they aie found less frequently In the corneal desensitiza¬ 
tion the ophthalmic branch, naturally, has been sectioned 

GENERAL CONSIBERATIONS 

1 Inadequately fed, dehydrated, neivous 

2 Appiehensive, pain-rviacked, debilitated 

3 Subchnical dietary deficiency, prolonged bleeding time 

4 Protein-poor dehydrated patients—^wounds heal poorly 
o Blood electiolj-te patterns abnormal 

6 Mental confusion—retraction of temporal lobe 

7 Blood urea nitrogen—^fluid balance 

8 Liquid intake and urinary output 

9 Restlessness, apprehension, depression 

10 Barbiturates, adrerse reaction—disorientation 

11 Considerate thoughtful attention from surgeons 

One must carefully evaluate each one of these and be a 
psychiatrist par excellence, a keen internist and equallj" 
capable suigeon, besides being a philosopher 

REFERENCES 
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60 Julv 22, 1950 
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SURGICAL THERAPY 

1 Peiipheial—middle ciamal fossa—centially, a Supei- 
ficial foiamina in face, neive ciushed or avulsed, h tians- 
tempoial cianiectomy—Gasseiian ganglion middle cianial 
fossa, c posteiior sensoiy loot—tiactotomy (mesencepha¬ 
lon-medulla oblongata) 

The blanches of the tiigeminal neive may be cut eithei 
centially in the Gasseiian ganglion or at vaiious blanches, 
mfiaoibital, mandibular foiamen, mental foramen, et ceteia 

The transtempoial craniectomy devised by Taainhoj, and 
exemplified by Love and Woolsey, has its advocates and cei- 
tainly is to be commended 

The tiactotomy opeiation involving the mesencephalon- 
medulla oblongata seveiing the posterioi sensory loot may be 
peifoimed by caieful neuiosuigeons The transtempoial 
retiogasseilan sensoiy root section by Fiaziei and Spillei has 
piobably been peifoimed moie than most of the otheis I 
am not familiar with Kiischnei’s electrocoagulation of the 
Gasserian ganglion, but it sounds like it might have meiit 

Jaegei s hot water injection thiough the foiamen ovale with 
complete destiuction has no untowaid results, no anesthesia 
of the eye, no involvement of othei nerves, and it may be a 
great contiibution Jaeger lepoits 130 patients in whom 
tieie have been no deaths, no facial paialysis, and no othei 
complications He states that this should be peifoimed by a 
neurosuigeon It is my opinion that the training in otolaiyn- 
gology should include not only the ability to inject thiough 
the foramen ovale with hot water, but to lesect the sensoiv 
loot (maxillaiy and mandibulai) of the tiifacial neive 

COMPLICATIONS—NEUROLOGIC DEFICIT 

1 Anesthesia of face (substitute foi agonizing paioxysms 
of pain) 

2 Coineal desensitization 

3 Lagophthalmos 

Jf Abducens neive palsy 
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AMERICAN ASSOCIATION FOR CLEFT PALATE 
REHABILITATION 

The American Association foi Cleft Palate Rehabilitation 
■will hold its Eighteenth Annual Convention at the Blown 
Palace Hotel, Denvei, Colo, Thuisday, Friday and Satuiday, 
May 12,13 and 14,1960 

Tins Association is composed of medical, dental and para¬ 
medical specialists who aie inteiested in the lehabilitation 
of pel sons with cleft lips and palates 
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mg tlus oigan, and undoubtedly has been a gieat source of 
xeassuiance foi many surgeons assaying a paiotid dissection 
One would feel moie confident in beginning his dissection if 
he knew that theie was a natuial plane of cleavage that he 
was dealing with, lathei than the concept of McKenzie, of a 
vine weaving itself aiound a tiellis 

Patey, m 1957, leviewed the suigical anatomy of the paiotid 
gland and on the basis of Ins suigical and anatomical dis¬ 
sections pioposed a new concept of division of the paiotid 
He pioposed an anatomical suigical plane that was based 
upon the anatomy of the laige veins which tiansveise the 
gland fiom above downwaid Th eposteiior facial veins, stall¬ 
ing with the supeificial tempoial vessels at the uppei border 
of the gland, pass thiough the substance of the gland on a 
plane just immediately deep to the facial neive, and end 
at the lowei pole of the paiotid as the anteiior facial vein 
and the posterior facial vein The veins establish a definite 
anatomical plane thioughout the entiie gland Patey has 
called this the facio-venous plane, and by keeping superficial 
to it thioughout the dissection, the cleavage develops between 
the superficial and deep poition thioughout the gland 

The practical value of this concept is that by so splitting 
the gland the venous ciiculation is not inteiiupted duimg 
the dissection of the superficial portion This gieatly i educes 
le leedmg which is foi the gieat pait venous oozing, which 
occuis when the lower pole of the paiotid is dissected fust 
and the posteiioi facial vein is cut and tied, and the glandulai 
tissue becomes congested due to venous stasis 

The second piactical application of the facio-venous plane 
IS that it peimits a moie accuiate desciiption of the opeiative 
pioceduie Thus, Patey divides the gland into a supeificial 
poition which he names the superfacial, and a deep poition 
'' iici le names the subfacial Each of these two majoi 
poitions aie then divided into an upper and lowei half called 
le siipiafacial and the infiafacial The suigeon, then, in 
cscii ing a paitial paiotidectomy can accuiatelv define the 
amount and location of the tissue which has been lemoved 
und the portion vhich lemains 
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A gieat deal of piogiess has been made in suigei}^ of the 
paiotid gland since the turn of the Centuiy In the eai i 
editions of “Tieves,” that small but mighty compendium ot 
suigical anatomical knowledge, the complete lemoval o le 
paiotid gland was desciibed as a suigical impossibility 3^^ 
doxicallj'-, the piogiess that has been made since that ime 
has been based on an eiioneous concept of the stiuctuie o 
gland, namely, that it is a bilobed oigan 

Giegoiie, in 1912, was the fust to desciibe it as a 
oigan McWhoitei, in 1917, suppoited this idea and 
that the isthmus was located between the two mam divisio 
of the facial neive, namelj'', the ceivico-facial and the tempoi 
facial divisions Bailey, in 1941, developed the idea fm i 
and claimed that theie was a natuial plane of cleavage 
the two lobes that was easily identifiable and in whici 
facial neive was found He fuithei stated that the on 
poition of the gland that had to be divided was the istimu > 
which he located between the two divisions of the facial neiv 
Mai tin, in 1952, in commenting on the plane of cleavage^ 
doubted that theie was such an anatomical plane but letaine 
the nomenclatuie of a supeificial and deep lobe in his desciip 
tions 

McKenzie, in 1948, basing his conclusions on anatomical 
studies, showed that the gland was not bilobed with a sing® 
isthmus, but that it had multiple isthmi, in fact, he compam 
the gland to a creeping vine, weaving itself into the mesie 
of a tiellis, the facial neive 

The concept of the bilobed stiuctuie of the gland with ^ 
natuial plane of cleavage has dominated oui thinking legar - 


•Read at the meeting of the Eastern Secmn of the AmeHcan Ran ngojop 
ical Rhlnological and OtoloElcal Societj Ne« lorh N T 

T-a,tor>! Note This manuscript receded In The l^r> ngosoope Oil' 
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Cases of spontaneous ceiebiospmal otoirhea are so laie 
that they may be consideied a medical curiosity I am pre¬ 
senting a case which occurred in a woman of 72 years While 
many cases of cerebrospinal'otorrhea, which followed trauma 
or operations, have been iepoi*ted, only one reference could be 
found, of a case at all similar This was a case reported by 
0 R idine' in 1933 His patient was a man of 54 who sud¬ 
denly began to dram clear fluid from an apparently normal 
ear on leaning over to pick up an object He developed men¬ 
ingitis and died three days after the onset of drainage The 
autopsy showed what was probably a congenital fistula that 
had begun to drain without apparent reason A slightly simi¬ 
lar case was iepoi*ted by Nenzelius,- of Sweden, his case was 
a 15-month-old girl with a number of other congenital mal¬ 
formations She was cured after three operations and three 
recurring attacks of meningitis His search of the literature 
found one other case reported by Eschat^ in 1897 I was 
unable to get a copy of this report 

Case Report A wliite woman of 72 was first seen by me on July 1,1955 
There had been a painless, is atery drainage for two months without inter¬ 
mission Seven months before, there had been a very slight painless 
drainage for two dajs Trauma and recent infections were denied 
About 35 lears before, she had had a painful infection of the right ear 
that had recovered after an incision of the drum, followed by drainage 
for a few dajs She thought her hearing v.as normal, but the audiogram 
showed about 20 db loss for com ersational tones in both ears Examina¬ 
tion showed a small central perforation of the right drum in the posterior 
inferior quadrant, through ivhich a clear watery fluid constantly drained 
Tests showed 75 mg per cent of sugar which indicated cerebrospinal 
fluid X-rais showed both mastoids well pneumatized with some pneuma- 
tization of the petrous tips There was slight clouding of the right 
mastoid, but no other abnormality was seen The amount of drainage 
would larj from dai to daj On one dai 5 cc were collected in an hour 
and a half, this was about average 


•Read at the Meeting of the Western Section of the American Laryn- 
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The teim total paiotidectomy is used to desciibe a complete 
1 emoval of the pai otid tissue This may be indicated in benign 
conditions such as the cystadenolymphomatosum and also 
sialectasia, oi a total parotidectomy may be done when an 
exposuie of a mixed tumoi aiising in the deep poition of the 
gland lequiies i emoval of both the supei facial and the sub- 
facial poition The teim ladical has been applied to total 
paiotidectomy when the facial neive has been saciificed in 
its entiiety, and conseivative when it is possible to lemove 
pait of the gland and preseive all oi pait of the facial neive 


PAN-PACIFIC SURGICAL ASSOCIATION 

The Eighth Congiess of the Pan-Pacific Surgical Associa¬ 
tion will be held in Honolulu, Hawaii, Septembei 28 thiougi 
Octobei 5, in 1960 

All membeis of the piofession aie coidially invited to at¬ 
tend and aie uiged to make aiiangements as soon as possibe 
if they wish to be assuied of adequate facilities 

An outstanding scientific progiam by leading suigeons 
piomises to be of inteiest to all doctois Nine suigica 
specialty sections are held simultaneously 

Fiuther infoimation and biochuies may be obtained bj 
wilting to Di F J Pinkeiton, Duector Geneial of the Pan- 
Pacific Suigical Association, Suite 230, Alexandei Young 
Building, Honolulu 13, Hawaii 
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At fust, the patient could not be peisuaded to considei an opeiation, 
but finallj aftei fne months of continuous diainage she enteieu Uie 
hospital She had known for a long time she had se\ere nephritis and a 
hypertension of 200/100 Neuiological examination was negative Lamino 
giaphic X-ia\s showed a possible defect in the tegmen on the anterior 
edge of the right tempoial bone just lateral to and anterior to tne 
arcuate eminence (see Fig 1) 

Exploiatoii opeiation of the anteiior face of the tempoial bone was 
done Nov 1, 1955. bj oui neuiosuigeon, R H Pudenz, MD A circular 
piece of the tempoial bone about 3 cm in diameter was removed, and tne 
dura stripped from the anterior slope of the petrous bone In this bone 
was found five or six ciaterliKe stiuctures, the laigest of which was 
5 or 6 mm in diameter (see Fig 2) The dura was iigidh attached to 
them, and when it was stiipped awax tlieie was an opening made throiign 
w'hich cerebrospinal fluid escaped In the laigest of these ciaters was 
seen some soft gray tissue which was taken foi biopsy This was laicr 
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2 Xexzelitjs, Carl Spontaneous Cerebrospinal Otorrbea Due to Con 
genital Malformations Acta Oto haryngoil, 39 314 328, Aug , 1951 

3 Bschat Arch Internat de Laryng, 10 653 659, 1897 


GILL MEMORIAL EYE, EAR AND THROAT HOSPITAL 

The Gill Memoiial Eye, Eai and Thioat Hospital has 
just completed its Thiity-second Annual Spiing Congiess in 
Ophthalmology, Otolaijmgology and allied specialties The 
attendance was one of the laigest in the histoiy of the school 
Mith an attendance of 350 physicians and then ivives There 
were foits'-two states, England, Canada and several foieign 
countiies lepiesented Theie weie twenty-one guest speakeis, 
sixty lectuies and closed ciicuit televised suigeiy duiing the 
five and one-half days of the Spiing Congiess In 1960, the 
Thiity-thiid Annual Spimg Congiess mil be held fiom Apiil 
4 thiough April 9 
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lepoited as nene tissue of ceiebial t\pe A flap of tempo) al muscle 
about 2 cm in diametei Mas then cut and spread over the craters and 
sutmed to the deep dm a in thiee places The incision Mas closed lapidli, 
as the blood piessuie had diopped from 200/100 to 60/40 Tiansfusion 
Mas staited at once, and the pressure came back to 160/90 befoie she left 
the loom 

■Posfopeiaftve Coxnse The patient recoveied rapidly and there uas 
nei ei anj moi e drainage from the ear She died 18 months latei follov, mg 
a thiombosis of the light middle cerebral arterj 

Autopsy Many of the preriouslj described craters M'ere found in the 
flooi of both tempoial fossae, moie on the right side than the left (see 
Fig 3) Thej Mere piesent fiom the anteiior limits of the middle fossa 
to the evtieme posterior poition of the tempoial lobes Minute projections 
of brain tissue, corered bj duia, extended doM'n into these craters 

Micioscopic appeal ance “Sections of the temporal and sphenoid bone 
shoM" Mitliin Mhat one Mould noimallj expect to be marroM spaces, nodular 
piotnisions of glial tissue, somewhat lesembling normal cortex but show 
ing feuei cell bodies Buds of tissue protruded off the laiger masses 
to extend into lacunae The duia appears to be peifoiated in these 
areas, and onlj a thin inr estnient, appaiently pia, co%ers the nenotis 
tissue piotrusions Theie is no appaient leaction suiiounding the 
masses ’’ 

OtheiMise, the autopsj showed some softening of the brain, supplied bi 
the thrombosed light middle ceiebial artem, generalized aiteiioscleiosis 
and chronic pj elonephntis In Uis discussion the pathologist said "The 
extension of duia and hi am substance into the temporal bone is unique, 
and M'e hare not as jet lun across a description of this condition an' 
M het e ’’ 


DISCUSSION 

The tempoial bones tveie lemoved and sent to Di Victoi 
Goodhill’s leseardi laboiatoiy In sections of these bones 
A A Kiajian, Ph D , saw numeious clusteis of cells which he 
thinks aie kala-azai oiganisms The patient’s last physician 
lemembeied that she had been twice aiound the woild maiij 
years ago, and at one time had a febiile infection diagnosed 
as malaiia Seveial pathologists have checked the same slides, 
and do not think that these cells aie piotozoons I am in¬ 
clined to agiee xvith Dis Shillam, Foozd and Fishei', that the 
defects found in the tempoial bones weie developmental 
anomalies Why one of them developed a leak down into the 
eai I do not know I compliment ouz neuzosuzgeon, B H 
Pudenz, on finding the defect and successfully lepaiiing h 
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clearly functional problems such as hysterical dysphonia and 
persistent piepubital voice at the other end 

The majority of voice problems will be found to fall within 
these extremes Cause and effect are so intiicately interwoven 
that it IS usually impossible to solve the “which comes fust” 
riddle Yocal folds which are irritated by acute or chronic 
infections or allergic reactions will take abuse more readily, 
on the other hand, vocal folds whrch are irritated constantly 
by misuse are more apt to suffer organic changes 

It IS not our purpose to catalog the myriad characteristics 
of faulty vocal production to be found in the total population 
of patients with voice problems The most common are 
1 harsh initiation of vocal tones, 2 faultj* pitch placement, 
o restriction of pitch range, and 4 imbalance of vocal res¬ 
onance Almost ineintably, these characteristics will not occur 
singly, but together, in varying degrees 

Harsh vocal attack is probably the single factor most com¬ 
monly found It IS usually heard as a “glottic shock” or 
“glottic stroke,” in which vowel soimds are initiated with a 
click and give a harsh, rattling quality to the voice A number 
of primary factois are present in the production of the harsh 
vocal attack, but these all lead to the secondary factor of 
tension within the laryngeal musculature As a consequence 
of this tension, the vocal folds adduct to initiate phonation 
with a sharp catch rather than producing a full, smooth tone 

In the second characteristic, faulty pitch placement, the 
architecture of an individuars vocal mechanism—its com¬ 
ponent parts, their size, shape, tissue characteristics, etc, 
Mill generally determine the most efficient or optimum pitch 
range at whiclr the individual’s voice will function Problems 
may occur vhen the individual consciously or unconsciously 
chooses to use the voice habitually outside or at one of the 
extremes of his natural pitch range 

The restriction of pitch range is closely related to faulty 
pitch placement and is also associated with tension In this 
problem, the normal pitch variations which produce the in¬ 
flections of oidmaiy discourse do not occur or are limited in 
extent, and the i oice becomes flat and monotonous Usually, 
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Richard M Flower, Ph D , 
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San Fiancisco, Calif 

The speech theiapist will ap-pioach any problem of dys- 
phonia in a mannei somewhat diffei ent from the laryngologist 
In the sense of effecting impioved oiganic status, tieatment 
IS not the basic function of the speech theiapist, it is Ins 
task to woik within whatevei limitations aie imposed by 
01 game pioblems and to help the patient to achieve the most 
acceptable function with the least stiain on his physical equip¬ 
ment Oiganic equipment may become healthiei as the result 
of lelief from the stiam of misuse, but impiovement of func¬ 
tion lemains the piincipal goal Our remarks will be con¬ 
cerned with thiee things chaiacteiisties of vocal function 
found frequently among patients with voice pioblems, geneial 
appicaches to these pioblems within the discipline of speech 
theiapv, and consideiations in the prognosis foi impiovement 
thiough voice training 

Faulty vocal function cannot be separated fiom the human 
being who diiects the function The human voice itself is 
one of the best indices of the way the human feels It ex- 
pi esses the feelings of the moment as well as the peienmal 
patterns of adiustment of the individual Theie is no leason 
heie to dichotomize any complex aspect of human behavioi 
into that labelled “functional” oi “organic ” The functional 
veisus oiganic bieakdown must piopeily be consideied as a 
continuum, with the cleai oiganic deficiencies such as dys- 
phonias lesulting fiom the suigical lemoval of all oi a portion 
of a vocal fold, or vocal fold paralysis at one end, and the 
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cleaih' functional problems such as hysterical dysphonia and 
persistent piepubital voice at the other end 

The majority of voice problems will be found to fall vnthin 
these extremes Cause and effect are so intricately mterwoven 
that it IS usually impossible to solve tire “which comes first’ 
iiddle Vocal folds which are irritated by acute or chronic 
infections or allergic reactions will take abuse more readily; 
on the other hand, vocal folds which are irritated constantlv 
by misuse are more apt to suffer organic clranges 

It is not our purpose to catalog the myriad characteristics 
of fault!' vocal production to be found in the total population 
of patients with voice problems The most common are 
1 hai-sh initiation of vocal tones. 2 fault!' pitch placement, 
3 restriction of pitch range, and 4 imbalance of vocal res¬ 
onance Almost inentably these characteristics wiU not occur 
singly but together, in larying degrees 

Harsh vocal attack is probably the single factoi most com¬ 
monly found It IS usually heard as a “glottic shock” or 
“glottic stroke,” in which vowel sounds are initiated with a 
click and give a harsh, rattling quahty to the voice. A number 
of primarj' factors are present in the production of the harsh 
vocal attack, but these all lead to the secondary factoi of 
tension witliin the larj'ngeal musculature As a consequence 
of this tension, the vocal folds adduct to initiate phonation 
with a sharp catch rather than producing a fuU, smootli tone. 

In the second characteristic fault!' pitdi placement, the 
architecture of an indi!'idual’s vocal mechanism—its com¬ 
ponent parts their size, shape, tissue characteristics, etc.. 
Will generally determme the most efficient or optimum pitch 
range at which the mdii’iduaTs voice will function Problems 
may occur when the mdividual consciously or unconsciouslv 
chooses to use the voice habituallj' outside or at one of the 
extremes of his natural pitch range. 

The restriction of pitch lange is closely related to faulty 
Pitch placement and is also associated with tension In tins 
Problem, the normal pitch variations which pioduce the in¬ 
flections of ordinary discourse do not occur or are limited in 
extent, and the voice becomes flat and monotonous Usuallv, 
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The speech theiapist will appioach any pioblem of dys- 
phonia in a manner somewhat diffeient fiom thelaiyngologist 
In the sense of effecting impioved organic status, tieatment 
IS not the basic function of the speech therapist, it is Ins 
task to woik within whatever limitations are imposed by 
01 game pioblems and to help the patient to achieve the most 
acceptable function with the least stiain on his physical equip¬ 
ment Organic equipment may become healthiei as the lesult 
of lelief from the strain of misuse, but impiovement of func¬ 
tion lemains the pimcipal goal Our remarks will be con¬ 
cerned with thiee things characteiistics of vocal function 
found frequently among patients with voice pioblems, geneial 
approaches to these pioblems within the discipline of speech 
therapy, and considei ations in the prognosis foi impi ovement 
through voice tiaining 


Faulty vocal function cannot be sepaiated fiom the human 
being who directs the function The human voice itself is 
one of the best indices of the way the human feels It ex- 
pi esses the feelings of the moment as well as the peiennial 
patterns of adiustment of the individual Theie is no leason 
heie to dichotomize any complex aspect of human behavioi 
into that labelled “functional” oi “oiganic” The functional 
veisus 01 game breakdown must pioperly be considered as a 
continuum, with the cleai oigamc deficiencies such as dys- 
phonias lesulting fiom the suigical lemoval of all oi a poition 
of a vocal fold, oi vocal fold paialysis at one end, and the 
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cleaily functional problems such as hysteiical dysphonia and 
peisistent piepubital voice at the othei end 

The majoiity of voice pioblems will be found to fall within 
these exti ernes Cause and effect aie so intiicately intei woven 
that it IS usually impossible to solve the “winch comes fust” 
iiddle Vocal folds winch aie nutated by acute oi chronic 
infections oi alleigic reactions will take abuse more readily, 
on the other hand, vocal folds whrch are irritated constantly 
by misuse aie more apt to suffer organic changes 

It is not our purpose to catalog the mjniad characteristics 
of faulty vocal production to be found in the total population 
of patients mtli voice problems The most common are 
1 harsh initiation of vocal tones, 2 faulty pitch placement, 
3 restriction of pitch range, and l^ imbalance of vocal res¬ 
onance Almost inevitably, these chaiacteiistics will not occur 
singly, but together, in varying degrees 

Harsh vocal attack is probably the single factor most com¬ 
monly found It is usually heard as a “glottic shock” or 
"glottic stroke,” in which vowel sounds are initiated with a 
click and give a harsh, rattlrng quality to the voice A number 
of primary factors are present rn the productron of the harsh 
vocal attack, but these all lead to the secondary factor of 
tension within the laryngeal musculature As a consequence 
of this tension, the vocal folds adduct to initiate phonatron 
with a sharp catch rather than producing a full, smooth tone 

In the second chaiactenstic, faulty pitch placement, the 
architecture of an individual’s vocal mechanism—its com¬ 
ponent paits, their size, shape, tissue characteristics, etc, 
will generally determine the most efficient or optimum pitch 
range at which the individual's voice will function Problems 
may occur when the individual consciously or unconsciously 
chooses to use the voice habitually outside or at one of the 
extremes of his natural pitch range 

The restriction of pitch range is closely related to faulty 
pitch placement and is also associated with tension In this 
problem, the normal pitch variations which produce the in¬ 
flections of ordinar'y discourse do not occur or are limited in 
extent, and the voice becomes flat and monotonous Usually, 
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only the thiee oi foui tones at the lower end of the pitch 
lange aie used The use of this chaiacteiistic is common 
on the stage, when an actoi attempts to convey the concealment 
of emotional response 

Resonance of the human voice occuis chiefly m the phaivn- 
geal, 01 al, and nasal cavities In the noimal voice, some e 
giee of paiticipation of each of these lesonatois is piesen^ 
thioughout phonation, howevei, it must be m “balance 
Pioblems occui when lesonation in one of these cavi les is 
excessive oi when it is diminished The accentuation o 
phaiyngeal oi nasal lesonance is common among dyspioni 
patients 

The following sequence of objectives in voice tiaining oi 
le-tiainmg aie summaiized biiefly, even though many 
tions lesult fiom the idiosynciasies of each individual pa len 
and his pioblem 

1 Simple initiation and pioduction of a full tone within the 
optimum pitch lange, cleai in quality, and in which the vaiiou 
lesonance components aie in piopei balance 

2 The ability to utilize this vocal tone spontaneously, with 
auditoiy and kinesthetic monitoiing, and with recognition o 
the diffeiences between the new tone and the habitual mannei 
of vocal pioduction 

3 The ability to utilize this tone in incieasingly longei 
language units—fiom the syllable, to the woid, to the phiase, 
to the sentence, and to longei passages 

4 The use of more acceptable voice in the activities of daih 
living 

Manj^ methods aie used in the achievement of impiove<J 
vocal tones These techniques aie diiected at pioviding ade- 
quate bieath suppoit foi vocalization, deteimination of the 
point at which abiupt adduction of the vocal folds occuis, le- 
placement of this shaip adduction with smoother vocal fold 
contact, and lestoiation of balance in lesonation 

Retraining of vocal pitch has been deliberately omitted 
from discussion here, since faulty pitch placement is usually 
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tieated as a secondaiv lathei than a piimaij’ factoi Al¬ 
though it IS mentioned as a common tiait among patients 'with 
voice disoideis, faultj' pitch placement is usual!j' onlj one 
ewdence of faultj’ phonation Meie pitch change does veij" 
little to change the basic fault in vocal pi eduction ^Vhen a 
deal, fluid vocal tone is achieved, the pitch usuallj’ auto- 
maticallj* changes to the appioximate optimum If the piob- 
lem of pitch is attacked sepaiatelj', it is moie easilj’ appioaclied 
aftei impioved phonation is achieved 

In the theiapj’ sequence, emphasis is placed on assisting the 
individual to lecogmze exactlj’ what he is doing in the pio- 
duction of his voice When confionted foi the fust time with 
a tape recoiding of his o'wn voice, almost anj’ peison will denj’^ 
its veiacitj’, this denial is even stiongei in the piesence of a 
voice pioblem 

We monitoi oui voices auditoiiallj’, the deteiioiation of 
voice quahtj’ commonlj* heaid in a deafened adult will offei 
ample evidence of this We also monitoi our voices kines- 
thetically This can be demonstiated bj- introducing sufficient 
maskmg noise into the eais to block out all side tones XJsual- 
Ij’, even though volume inci eases, the voice quahtj* changes 
aie minimal The lelationship between musculai tension and 
voice disoideis is a peitinent one heie Tension can be pei- 
ceived only as a kinesthetic expeiience Fiom the beginning 
of the tiaming peiiod, the therapist must stress constant and 
accuiate monitoiing of each local pioduction 

The piocess of assisting an mdmdual to use this impioved 
local pioduction in his dailj* discourse is moie complex than 
an admonition Of piimarj* impoitance is the individual’s 
inllingness to change and his abilitj* to focus his effoits on 
the amelioiation of the voice pioblem The suigeon lequiies 
onlj' the phj’sical piesence of a patient for the tieatment of a 
pioblem, but the speech theiapist can offei the patient onlj* 
a varietj’ of acti\nties which may effect functional impiove- 
ment and act as a guide Changes are effected bj* the patient 
himself Once improved phonation is achieved in the therapj* 
session, it is the sole responsibihtj* of the patient as to whethei 
it IS carried outside of the speech clinic The speech theiapist 
can assist the patient in recognizing those factors which pie- 
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vent his use of impioved phonation in the woild outside of the 
clinic, in the hope that the patient can woik out his own solu¬ 
tions to the inteifeiences When these inteifeiences lepiesent 
complex neuiotic manifestations, the patient should be lefeiied 
to a psychotherapist 

Laryngologists have often asked for suggested techniques 
which might be used duiing an office visit to effect impioved 
vocal usage This is difficult The lefeiial fiom laivngol- 
ogist to speech theiapist, and back again to the laiyngologist, 
can be a veiy clumsy piocess Theie would be many advan¬ 
tages to combined medical tieatment and voice tiaining bv 
one individual, howevei, the pioblems involved aie veiv 
pxactical The alteiation of fiimly fixed vocal habits often 
lequnes semi-weekly contact between theiapist and patient 
foi a peiiod langmg fiom tliiee to six months, oi moie The 
schedules of most laiyngologists seldom peimit this amount 
of time to be given to any single patient 

When dealing wnth the lesults of any pioceduie as difficult 
to objectify as voice tiaining, we can only estimate piognosis 
on the basis of oiii oivn experience Oui views of piognosis 
are piesented heie on the basis of a leview of a senes of 50 
patients with whom we have woiked during the past five 
yeais The patients reviewed were selected only on the basis of 
the Cl itei la that continued contacts with the speech clinic wei e 
maintained foi a period of at least six months and that a le- 
examination by the leferiing laiyngologist was available at 
least SIX months following teimination of voice tiaining lu 
seveial instances reexamination one yeai following teimma- 
tion of therapy weie available Voice tiaining was consideied 
successful when a moie acceptable voice was achieved and 
maintained, and when theie was no evidence of misuse on 
laryngeal examination at the six months’ lecheck 

Among this lelatively unselected clinical population, 25 pa¬ 
tients achieved success accoiding to the stated ciiteria Pub- 
blished lepoits by Williamson^ claim success with 61 out of 
69 patients, Peachei^ lepoits success with five out of six 
patients with contact ulceis, and Gaidnei^ describes success 
in the tieatment of all 37 of his patients with what he calls 
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“executive’s dj’^sphonia ” It is oui impiession that m loutine 
clinic piactice the degiee of success met is seldom as high as 
claimed by these wiiteis 

Furthei examination of oui patient lecoids leads to these 
additional conclusions legaiding piognosis 

1 Bailing iiieveisible pathologj' oi stiuctuial anomaly of 
the vocal mechanism, the lepoited condition of the laijmx is 
an unsatisfactoiy measuie of piediction of ultimate success in 
letiaimng The piognosis lemains about the same whethei 
the laiynx appeals essentially noimal, ivhetliei inflammation 
is piesent, oi whether nodes, nodules, contact ulceis, etc , have 
developed 

2 The adult patient’s age does not pi edict Ins piobable 
success in letiainmg, except for the voice changes of senes¬ 
cence The patient of 50 yeais may be as amenable to voice 
change as the patient of 20 years, liowevei, pie-adolescents 
who have developed dysphonias as the result of vocal abuse 
piesent extiemely difficult pioblems for voice training The 
degiee of concentration, ciitical listening, and self-supervision 
which the piocess demands can seldom be expected in child¬ 
hood 

3 Voice disoiders which aie oidinaiily associated with 
misuse aie not found exclusively among people in piofessions 
which demand constant voice use {eg, law, the ministiy, 
teaching, etc ) On the othei hand, the fact that voice usage 
IS essential to an individual’s vocation is no insurance that he 
will succeed in voice letiaming—in the authoi’s expeiience, 
again only appioximatelj' one-half achieve lasting impiove- 
ment 

4 Although a somewhat higliei numbei of women than 
men come to oui clinic seeking voice theiapy (the latio is four 
to thiee in oui population) significantly fewei women than 
men achieve success in voice tiainmg It is geneially believ^ed 
that most hysteiical conversions have a somewhat higher in¬ 
cidence among women It is possible, theiefoie, that moie 
of the voice disoiders found among women aie manifestations 
of complex pioblems of adjustment, and as such, aie given up 
much less leadily 
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5 No othei specific piognostic factois, such as thyioid 
disoideis, foieign dialect influence, oi the length of time since 
the initial awaieness of the voice pioblem, seem to yield in- 
foimation of any ceitamty in the piediction of potential 
success in voice tiaming 

It IS piobable that the really significant chaiacteiistics of 
a patient which will pi edict whether voice tiaining will be 
successful are those which cannot be objectified An ideal 
candidate is an individual who is sufficiently intelligent and 
secuie to be insightful, who can learn to listen ciitically, who 
IS able to appioach his pioblem directly, and who is willing 
to diiect real effort towaid the difficult task of changin£i 
long-standing habit patterns Conveisely, the least likely 
candidate is the patient who finds insight difficult oi thieaten- 
ing, who cannot permit himself to listen honestly, who may 
piotect himself by scatteiing his attention, and who cannot 
mustei his efforts to work diligently foi improvent We aie 
again confronted with two ends of a continuum, between 
these ends falls the majoiity of the patients 
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THE RADIOLOGIC STUDY OF SOME NORMAL AND 
ABNORMAL SWALLOWING MECHANISMS, 
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Advanced caicmoma of the laiynx, hypophaijTix and thy- 
loid aie fiequentls’’ associated with dysphagia and aspiiation 
phenomena The loentgenologist is leqiiested to deteimine 
whethei the aspiiation is due to fistula foimation oi occuis 
thiough the noimal laiyngeal channel In oidei to make this 
diffeientiation, an adequate loentgenogiaphic visualization 
of the laijTigophaiynx dining the second stage of swallowing 
IS lequiied Routine conventional pioceduies aie usually 
found inadequate because of the lapid sequence of events in 
this legion duiing deglutition Single, spoiadic exposuies of 
the baiium-opaciHed laijmgophaijTix during swallowing do 
not jneld the desiied infoimation concerning the abnoimal 
mechanism involved Foi this leason it was decided to use a 
somewhat moie elaboiate technique in the study of degluti¬ 
tion A Fan child lapid changei was employed which yielded 
9x9 inch loentgenogiams of the laiyngophaijmx up to a late 
of two pel second 

The lesults with this appaiatus were found highlj^ satis- 

factoiy aftei some expeiience had been obtained The 9x9 

inch films pioduced life size images peimitting analysis in 

veiy fine detail of the various portions of the laijmx and 

hypophai' 5 Tix during swallowing Such detailed visualization 

was found essential in obtaining a proper understanding of 

the mechanisms involved in normal and abnormal swallowing 

The other instrument which has been employed lecently in 
-- --*-1 
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the study of deglutition is the cmeiadiogiaph, usually caiiy- 
ing 16 mm film The latter appaiatus pioduces pictuies at 
a faster late, but the detail is veiy much less than that ob 
tamed with the 9x9 inch changer It would appeal that the 
advantages of gieatei detail may moie than offset the gieatei 
speed factoi of the cineradiograph in the piopei inteipietation 
of events in the laiyngophaiynx duiing deglutition 

ASPIRATION PHENOMENA 

In 01 del to undei stand the ladiogiaphic featuies of ab- 
noimal swallowing and aspiration it is necessaiy to acquaint 
oneself with the radiogiaphic appealance of the noimal an¬ 
atomy and physiology of swallowing The enhance fiom the 
laryngophaiynx into the laiyngeal vestibule (le, the laiyn- 
geal apeituie) is bounded in front by the epiglottic iim, on 
each side by the aiyepiglottic folds, and posteiioily by the 
aiytenoid caitilages sliding on the ciicoid lamina (see Fig 1) 
Lateial to the aiyepiglottic folds and side walls of the vestibule 
aie the pyiifoim fossae Oui studies indicate that these stiuc- 
tuies, which iim the laiyngeal apeituie, foim the piimaiy 
and essentially the sole baiiiei preventing the passage of 
fluid fiom the hypophaiynx into the laiynx duiing the second 
stage of swallowing In our expeiience to the piesent time, 
the tiue and false coids have never peifoimed as competent 
safeguaids against aspiiation In each instance wheie the 
baiium suspension was able to penetiate the piotection img 
about the laiyngeal apeituie and leacli the coids, the fluid 
passed the iima glottidis and enteied the tiachea The piO' 
cess of swallowing is best studied ladiogiaphically with the 
lapid changei in the lateial view In this position theie is 
the least oveilap and banum obscuiation of the epiglottis, 
aiyepiglottic folds, aiytenoid caitilages, thyioid and ciicoid 
caitilages, bands and coids 

An analysis of the ladiogiaphs made with the lapid changei 
at two pel second duiing baiium-suspension swallowing, le- 
veals the following sequence of events in the noimal laivngo- 
phaiynx The elect epiglottis, situated behind the posteiioi 
aspect of the tongue, acts as a paitial baiiiei and dam in the 
midline against the passage of fluid fiom the mouth into the 
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Fig- 2 Swallowing of small amounts of fluid Note contrast 
sides of erect epiglottis (upper arrow) lunning 
^enches on each side (middle ai row) into the 
£l?i'i ^ The arj epiglottic folds remained straight and the laf 

geal apeiture is open There is no spill Into the ^estlbule 


upper phaiynx Fluid may entei the phaiynx in eithei of 
two ways If a small quantity of fluid is ingested it is lO" 
sufficient in amount to pass over the centrally placed eiect 
epiglottis The fluid flows on each side of the epiglottis and 
enteis the phaiynx lateially, passing ovei the phaiyngo- 
opigfottic folds and flowing in the pyiifoim lecesses on eacli 
side of the laiyngeal vestibule Because the phaiyngeal side 
walls appioximate the laiyngeal vestibule at this time, the 
pyiifoim lecesses assume the foim of shallow tioughs winch 
channel the small amounts of fluid fiom the lateial maigms 
of the epiglottis down and aiound the laiyngeal vestibule into 
the posteio-infeiioi hypophaiynx and diiectly into the esopha- 
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gus (see Fig 3-a) The laiyngeal apeituie and aiiway do 
not close The two lateial shallow pjTifoim recess tienches 
ai e adequate to dii ect all of the small amount of ingested fluid 
into the esophagus, and none of the fluid spills over the 
tioughs into the open laijmgeal apeituie an way 

On the lateial view ladiogiaphs, following the swallowing 



C 

Fig 3 A—Open ^a^^ngeal -vestibule in resting stage Upper arro-ws 
point to p\ riform recess trenches on each side of the arv epiglottic folds 
Lower arrow at open interarjtenoid commissure B—Closing of larjngeal 
^estlbule oust prior to passage of bolus Lateral arrow points at arj epi¬ 
glottic fold furrow caused bv bending of this fold -with elevation of 
arvtenoids Medial arrow points at closed interar>tenoid commissure be¬ 
tween the elevated arvtenoid cartilages -which have been pushed against 
the back of the epiglottic plate C—Epiglottis has been turned back¬ 
ward and downward over the elevated arytenoids bv passage of the large 
bolus over this structure during swallowing 


of small quantities of baiium suspension, the pjnifoim lecess 
tioughs may be visualized as thin opaque bands extending 
dovTiwaid, aiound and backivard fiom the epiglottis to en- 
cucle the open larjTigeal apeituie and join at the esophagus- 
below the larjmx (see Fig 2) The suspension does not spill 
o\ei the aiyepiglottic folds into the vestibule 

When laige amounts of fluid aie ingested in a single swal- 
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low, the bolus entering the phaiynx is too large to be com¬ 
pletely channelled in the pyrifoim lecess tioughs, and the fluid 
spills ovei the aryepiglottic folds onto the laiynx The second, 
and moie impoitant, piotective mechanism is then utilized 

The lai yngopharynx, in piotecting against aspiiation dui- 
ing the second stage of swallowing of such a laige fluid bolus, 
follows a comparatively rigid pattern of actions in fixed 
sequential i elationships (see Fig 3) As the fluid bolus 
leaches the back of the mouth there is a strong action of the 
phaiyngeal and extiinsic lai 5 rngeal muscles which lesults in 
a moderate elevation of the hyoid bone and maiked elevation 
of the ciicoid and thyroid caitilages so that the lattei closelv 
approximate the hyoid bone As the cricoid caitilage is 
elevated, the arytenoid (and adjacent corniculate and cunei- 
foim) caitilages which lest on the ciicoid lamina aie also 
laised While ascending, the two aiytenoid caitilages ap- 
pioximate each othei, closing off the aiytenoid commissuie 
At the peak of then ascent the now-adjacent aiytenoids aie 
jammed against the posterior suiface of the epiglottic plate 
below Its superior rim, thus effectively sealing off the laiyn- 
geal vestibule fiom the laiyngophaiynx With the elevation 
of the aiytenoids towaid the epiglottis, the aiyepiglottic fold 
on each side bends at its centei so that the supeiioi half of 
the fold meets the mfeiioi half and seals off the lateial mai- 
gin of the laiyngeal apeituie fiom the lateral laryngophaivn- 
geal passageway 

At the line of apposition of the upper and lowei halves of 
the aryepiglottic fold on each side a thin fuirow is foimed 

(see Fig 3-b) Fiequently, a small amount of baiium suspen¬ 
sion will become lodged in each of the two furiows and appeal 
as two thin, opaque lines projecting foiwaid from the elevated 
arytenoid caitilagmous mass aieas in the lateral loentgeno- 
giams made duiing swallowing (see Fig 4) The mannei 
of closure of the laiyngeal aperture desciibed above was seen 
in all the noimal cases studied A puise-stiing-like closuie, 
thought by some to be the mechanism employed, was not ob¬ 
served Anatomically, the compai atively broad rigid expanse 
of the epiglottic cartilaginous plate, the thick masses of the 
arytenoids and the exceedingly poor musculatuie at the iim 



Fig’ 4 Lateral Mew of larMigopharMix following barium opacification 
Upper arrow at turned-down epiglottis middle arrow points to opaque 
lines of barium in the ar^epiglottic fold furrows lower arrow at lining 
defect caused b> ele\ated a^^tenold cartilages 
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of the laiyngeal apeituie make almost impossible a puise- 
stiing' closuie wheiein all elements contiact in size signifi¬ 
cantly 

Following the piepaiatoiy elevation of the laiynx and 
closuie of the laiyngeal apeituie, the laige fluid bolus in the 
back of the mouth is now pushed down into the laiyngo- 
phaiynx Pait of the fluid passes on each side of the epiglottis 
into the lateial phaiyngeal passageways and then dowmvaid, 
posteiioily and medially, into the esophagus The fluid is 
pi evented fiom enteiing the lateial aspects of the laiyngea 
apertuie by the closed aiyepiglottic fold fuiiows The majoi 
portion of the fluid passes diiectly ovei the eiect epiglo ic 
tip The stiongly piopelled laige fluid bolus causes the epi¬ 
glottic rim to be bent backwaid on itself ovei the close 
laryngeal apertuie, and it comes to he ovei the elevated mass 
of the aiytenoid caitilages which have been pushed agams 
the back of the epiglottic plate (see Fig 3-c) This backwai 
bending of the epiglottis is not an essential factoi m the pie- 
vention of aspiiation into the laiyngeal vestibule, since we 
have obseived a numbei of cases in which the epiglottis has 
been excised with no lesulting postoperative aspiiation phe¬ 
nomena, furtheimoie, m a number of normal cases obseive 
by us, the epiglottic tip has failed to bend backwaid and down- 
waid and has remained eiect thioughout the second stage o 
swallowing In these cases, also, theie has been no aspiiation 

After the bolus of fluid passes the laijmgophaiynx and 
enters the esophagus the epiglottic tip assumes its erect posi¬ 
tion, the laiynx and ciicoid cartilages descend to then lesting 
positions, the aiyepiglottic folds stiaighten out, and the laryn¬ 
geal apeituie is lestoied to its usual open status so that noimaj 
respiration may be resumed Small amounts of residual fluid 
in the laryngopharyngeal legion aie easily handled by the two 
lateral pyiifoim lecess channels between the open aiyepig^o^' 
tic folds and then respective pharyngeal side walls When 
the next fluid bolus reaches the back of the mouth the entire 
process is repeated 

For a better understanding of the swallowing mechanism it 
has been found useful to summarize the second stage normal 
swallowing sequence into the following sub-stages 
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1 Closuie of the center of the laiyngeal apeituie—^biought 
about by elevation of the ciicoid and aiytenoid cai Wages 
and pressing of the arjdenoid cartilages against the back of 
the epiglottis 

2 Closuie of the sides of the laiyngeal apeituie—biought 
about b}^ bending and closing of the aiyepiglottic folds 
with the formation of the aiyepiglottic fold furiows anteio- 
lateially 

3 Passage of the bolus with doimwai d and backwai d bend¬ 
ing of the epiglottic tip 

Reopening of the laiyngeal apeituie—effected by the 
return of the epiglottic tip to its noimal elect position and 
the descent of the ciicoid and aiytenoid cartilages 

We have obseived that abnoimal aspiiation into the tiacheo- 
bionchial tiee occuis by a numbei of diffeient mechanisms 
These may be classified as follows. 

I Aspiiation Thiough tlie Lai'yngeal Apeituie 

A No intrinsic oiganic abnoimality in the laiyngophaijmx 
Abnoimalities piobably of neuiogenic oiigin 

1 Faulty timing of the stages with lespect to passage of the 
bolus 

2 Inability of the vaiious fuiiows to close completely and 
form an effective seal against the leakage of fluid past 
them 

3 Inability of the vaiious fuirows to lemain closed for the 
entile period duiing which the swallowed fluid is passing 
by 

B Oi game disease pi esent in laryngophaijmx, neoplasms, 
mfiltiations, etc 

1 Inability of the folds to close pioperly and completely 
because of mechanical obstiuction of a mass 

2 Inability of folds to close piopeily because of limited 
mobility of aij-tenoids oi epiglottic folds due to neoplastic 
01 mflammatoiy mfiltiation 
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3 Inability of folds to close piopeily because of suigical 
piocedures on the laiyngopharynx 

II Aspiiation Thi ough Abnoi vial Openings Fistulous T)ad 
Formation These May Occui Anywheie in the Neck o) 
Thoi ax 

These may occui anywheie in the neck oi thorax 

In the absence of oiganic disease locally, aspiiation is usu¬ 
ally the result of functional disturbances and may be of neuio- 
genic origin Faulty timing with respect to the passage of 
the fluid bolus is commonly encountered As an example, the 
cricoid and arytenoid may be tardy in rising so that the fluid 
enters the laryngeal aperture before it can close completely 
Another similar mechanism is the premature descent of the 
arytenoids so that the aperture opens before all of the fluid 
bolus has passed it, with the result that some of the fluid 
enters the vestibule and is aspirated In other instances the 
timing may be satisfactory, but the apparently noimal aiy- 
epiglottic folds or arytenoids may fail to remain closed and 

act as an effective seal against the entrance of fluid into the 
larynx 

The second category of cases includes those with bulhv 
neoplasms oi infiltrating lesions which block adequate closuie 
of the laryngeal aperture mechanically or inhibit the normal 
closing actions of the aspiration barrier The presence of 
these abnormalities is usually apparent clinically and on the 
pieliminaiy radiographic studies of the neck In this gioup 
also belong the cases with aspiration following extirpative 
surgery other than laryngectomy for various tumors of the 
supiaglottic lai 3 ’-nx It has been observed that removal of 
the epiglottis is often not followed by abnormal aspiration 
phenomena This is not unexpected, since the closed arytenoid 
cartilages can still be brought up and pressed against the bach 
of the tongue or residual epiglottic plate to seal off the laiyn- 
geal aperture effectively Further investigation of post¬ 
operative cases IS planned, never tireless, it is presently be¬ 
lieved that preservation of the aiyepiglottic folds during 
surgery is important in preventing aspiration Where these 
folds are absent or incapable of complete closure, aspiration 
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occuis As yet, no instances have been obseived ivheie the 
tiue and false coids have been able to act as a satisfactory 
substitute foi the laijTigeal apeituie components in the pie- 
vention of aspiiation In all instances thus fai, whenever 
contiast mateiial leached the iima glottidis it went tlnough 
and entered the trachea, however, fui-ther investigation of 



Vdse 1 Premature descent ot a^^eplg^lott^c folds -nith opening 
or lar% ng^eal aperture Contrast material spills o^er the a^^tenold carti- 
lag:es into Hr^ng:eal "vestibule (lower arrow) 
material in pvriform recess trenches 


Upper arroAv at contrast 


the competency of the glottic elements in preventing aspiia¬ 
tion, particularIv in the postoperative cases, is being continued 

The final gioup of cases is those in which fistulous tracts 
exist betneen the Irypopharynx or esophagus and the upper 
tracheobronchial tree These abnormal connections may oc¬ 
cur in the neck or thorax In prormg then existence it is 
necessary to demonstrate the fistula itself and to show tliat 
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there is no aspnation thiough the noimal laiyngeal apeitme 
into the vestibule 


Seveial biief case lepoits will illustiate a numbei of the 
vaiieties of aspnation phenomena desciibed above 

Case 1 Male, aged 72. suffeied a ceiebiovasculai accident, 

■which he began to aspirate ingested fluids Diiect lanngosc P) 



Fig 5-b Contrast material which has entered the larjngeal 
(upper arroi\) is seen to descend through the rima glottidis (lo«ci 
into the trachea 


Fiancis Delafield Hospital letealed no oiganic abnoimality >n the J 
pharjnx or larynx Barium swallow studies with the Fairchilo ' 
changer demonstrated that the cricoid and arytenoid cartilages 
noimall' and that there was adequate closuie of the larjngeal aper 
at the time that the main fluid bolus was passing by, however, 
arytenoids and cricoid cartilage descended piematurelv before all ^ 
hnlus had passed As a lesult, the larjngeal apertuie opened PrcmaUir ’ 
and contrast material spilled ovei the paitl> descended arjtenoids 
* 1,0 imingeal \estibule and down into the tiachea (see Fig o) 

reoiesents a well defined example of aspiiation associated wi 
fault% timing without local oiganic disease 

Case ’ Female aged 54, was admitted to the Fiancis Delafield Uo^ 
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pital a documented carcinoma of the thyroid and extensue metas- 
tases in the neck Aspiration phenomena and dj sphagia had recentn 
appeared A lateral roentogenogram of the neck repealed marked soft 
tissue thickening due to the extensive ceriical metastases Barium swal¬ 
low studies with the rapid film changer showed the timing mechanism 
to be normal throughout the si\ allow ing c% cle, how ever, the ar\ epiglottic 
fold furrow did not lemain tightlv sealed, and contrast material was 
seen to leak through the incompetent fuirow antenorlj as the barium 
bolus filled the lar\ngophar-iTix during the second stage of swallowing 
The barium leaking through the incompetent furrow entered the ^estl 
bule and descended through the glottis into the trachea (see Fig 6) 
This case, therefore, represents an example of inadequate closure of the 



Fig 6 Case 2 Ar'epiglottic folU fuirow is incompetent anteriorli and 
contrast material enters larN ngeal \estibule just aboNe entricle (upper 
arrow ) Some barium suspension already in trachea (low'er arrow') 


laringeal aperture in one site due to mechanical and /or neuiogenic factors 
associated wuth extensile neoplastic disease 

Case J Male aged 62 uas admitted -with a documented carcinoma of 
the lung and markedlt enlarged Ivmpu nodes in both sides of the neck 
due to metastases ShortU before admission increasing dtspbagia ap 
peared, but there had been no aspiration phenomena Roentgenographic 
examination of the neck showed the presence of large soft tissue masses 
due to the metastatic nodes Barium swallow studies reiealed marked 
deformiti of the larmgophai i nx lumen and deformiti of the ar 3 epiglottic 
fold furrows because of the enlarged ceriical nodes, nevertheless the 
timing of the actions of the larrngopharinx was normal, and the seals 
reamed competent As a result aspiration did not occur {see Fig 7) 
The disphagia was due to the huge nodes which distorted and partialH 
obstructed the laringophar\n\ 
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theie IS no aspiiation thiough the noimal laiyngeal apeituie 
into the vestibule 

Seveial biief case lepoits will illustiate a numbei of the 
vaiieties of aspuation phenomena desciibed above 

Case 1 Male, aged 72, suffeied a ceiebrovasculai accident, following 
^\hlcl^ he began to aspiiate ingested fluids Diiect lai vngoscopi at the 



Fig 5-b Contrast material which has en let eel the laiMigeal ' 

(upper airow) Is seen to descend through the rinia glottidis (lower arro"; 
Into the trachea 


Fiancis Delafield Hospital levealed no oiganic abnoimalitj in the btpo 
phaijnx 01 laryn\ Baiium swallow studies with the Fan child rapid 
changei demonstrated that the cricoid and aijtenoid caitilages rose 
noimalL and that there was adequate closuie of the laijngeal apeiture 
at the time that the main fluid bolus was passing bj , however, the 
arjtenoids and cricoid caitilage descended piematurelj before all of tlic 
bolus had passed As a lesult, the laijngeal apeituie opened premature!', 
and contrast material spilled ovei the paitlv descended aivtenoids into 
the larjngeal vestibule and down into the tiacliea (see Fig 5) Tins 
case repiesents a well defined example of aspiiation associated with 
fault' timing without local oiganic disease 

Case 2 Female aged 54, was admitted to the Fiancis Delafield Hos 
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ti action of the ciicophaiyngeus, piesumably to msuie pie- 
vention of an fiom enteiiug the esophagus The most niaiked 
conti action of the muscle may be seen duiing a modified 
Valsaha maneiivei, m which expiiation is maikedly ob- 
stiucted by complete closuie of the naies and almost complete 
closing of the lips As a lesult, the cheeks bulge, the hvpo- 
phaiynx becomes distended with an, and the ciicopliaijTigeus 
goes into niaiked tonic conti action On the othei hand, dui- 



ous’fract We'/ent "en "ciPwcaf huge neoplasm F.stul- 

of tracheo>itom\ tube (arrou) esophagus and tiachea neat entrance 


mg swallowing the ciicophaijTigeus lelaxes completely so 
t at ingested mateiial may pass fioni the hypophaijTix'mto 
the esophagus without difficulty 

ciicophaiyngeus is best demonstiated 
ff neck aftei a baiium swallow and 

dui mg the modified Valsalva maneuvei desci ibed above Suf- 

lemains in the hypophaiyngeal legion 
delineate the thickened, conti acted muscle bundle The 
muscle lies immediately below and posteiioi to the lamina of 
e ciicoid caitilage Its mam muscle mass is situated pos- 
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Case ) Male, aged 55, was admitted with a huge caicinoma of the 
laivnx which had caused complete obstruction of the ainva\ and pieii 
ouslv lequiied tiacheostomy Aspiration of ingested fluid had appeared 
duiing the past six weeks On loentgenogiaphic examination in the 
lateial view the huge tumoi occluding the laiynx and the ti acheostomj 
tube weie evident Baiium swallow studies showed none of the opaque 
mixtuie to enter the occluded larxnx, however, a well defined fistulous 
tract xvas demonstiated between the uppei ceivical esophagus and the 
tiachea just above the entiance of the tiacheostomy tube (see Fig 8) 



Fig 7 
masses 


Case 7 Ar\epiglottic 
but competent (airou) 


fold fui 1 o\\ 
No 'ispiration 


defoimed bj I'lrpe 


DYSPHAGIA DUE TO CRICOPHARYNGEUS SPASM 

One of the less common causes of dysphagia is spasm of tlio 
ciicophaiyngeus muscle This muscle lepiesents the lowei- 
most tiansveise fibeis of the infenoi constiictoi of the 
phaiynx and lies immediately above the phaiyngo-esophageal 
junction The ciicophaiyngeus acts as a sphinctei and noi- 
mally is in a state of conti action duiing lespiiation This 
closes off the esophagus fi om the hypophai-ynx, prevents the 
swallowing of an and diiects the inspiied an into the laiynx 
and tiachea Oui obseivations indicate that incieasing the 
depth of lespnations lesults m an inci eased degiee of con- 
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remains contracted This interferes vrith the passage of in¬ 
gested material from the hj-popharynx into the esophagus and 
causes dysphagia Tlie etiologj- of the syndrome is obscure 
No organic abnoimalities have been found locally m the hypo- 
pharjmx, and no associated organic abnoimalities have been 
found elsewhere 

We have obseiied the syndiome in two cases in which re- 



Figr >*orTnal swallow mi: Xote complete rela'cation of cncopbarAn- 

muscle (lower arrow) and uniform diameter of banum column 1n- 
cjaentall^ am epiglottic fold furrow well shown (upper arrow) 


current attacks of mild to moderate dj'sphagia weie ex¬ 
perienced for several yeais The condition was not piogies- 
sive, the attacks did not inciease m seveiiW and the patients’ 
geneial health was not affected Theie was no weight loss 
One of the patients was a male, the other a female The 
foimei thought that the dysphagia might be i elated to peiiods 
of mental upset The second patient could not definitely relate 
the recuirence to emotional disturbances 
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tenor to the lumen of the infenoi end of the hypopharynv 
and immediately in front of vertebral body C-5 or C-6 When 
it contracts, a sharply localized, smooth, lounded indentation 
IS seen in the posterioi aspect of the barium outlined lower 
hypopharynx just above the esophagus (see Fig 9-a) No 
indentation of the anteiioi wall of the lower hypophaiynx 
due to cricopharyngeus contraction is observed, since theie is 



riff 9-a Contraction of cricopharynffeus muscle durinff modified Xijl 
pal\a maneuver Note local fonvard dlsnlacement of barium toluiiui 
contracted muscle band (arrons) 


no significant numbei of muscle fibeis between the lowei 
hypophaiynx and the uppei tiachea m the subglottic legion 
Duimg swallowing the muscle usually lelaxes completely, 
the baiium suspension passes fiom the hypophaiynx into the 
esophagus with no oi only minimal indentation on the bai 
column in the lowei hypopharynx (see Fig 9-b) 

At times, the ciicophaiyngeus mechanism is deianged la- 
stead of noimal lelaxation duiing swallowing, the muscle 
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Fig 10) In the frontal views, a short zone of smooth nar¬ 
rowing, about 1 cm in lengtli, was noted between the shghtly 
distended lower border of the hypopharAUX and the upper 
end of the esophagus (see Fig 11) The naiiowing appeared 
due to the constiiction of the barium column by the spastic 
ciicophai-jTigeus 



10*b CricopharMig'eus spasm Smooth indentation of the posterior 
wall of barium column well shown. Note small collection of trapped air 
in esophagus just under contracted muscle (arrow) 


Cricophai’jTigeus spasm is to be differentiated from neo¬ 
plasms of the hypopharjTix and other masses in the neck. 
In tumors of the posterior wall of the hypophaiTUx, the 
swelling and mdentation are usually not restricted to the 
cncopharjmgeus region The width of the pievertebrsl space 
is thickened to various degrees, and the posterior wall of the 
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The ladiogiaphic appeaiances of both cases weie veiy 
similai In the lateial views, made with the lapid changei 
during baiium swallows, each case showed a shaiply localized, 
maiked, smooth indentation on the posteiioi aspect of the 
baiium-filled hypophaiynx in the legion of the ciicophaivn- 
geus muscle The laiyngo-phaiynx cephalad to the indenta- 






NT* * 


ns lO-a CricopharMiseus spasm Note smooth indentation (irio'W 
on postorioi nspcct of Ijciiiiini column bj contmstcd muscle 


tion was slightly distended, but otheiwise noimal The niai- 
gins of the baiium-filled phaiynx weie smooth and stiaight 
thioughout, except at the cncophaiyngeus site No othei 
soft tissue swelling was obseived elsewheie, and theie was 
no mucosal iiiegulaiity oi ulceiation The anteiioi maigias 
of the hypophaiynx showed no abnoimal indentations (see 
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2 The value of a 9x9 inch film lapid changer permitting 
exposuies up to a late of two per second is demonstiated 

3 The mechanism of pievention of aspiration duiing swal¬ 
lowing IS discussed 

4 A classification of abnoimal mechanisms lesulting in 
aspiiation is presented 

5 Illustiative case lepoits aie biiefly presented 

6 The anatomy and action of the cricopharyngeus muscle 
during respiration and swallowing are discussed 

7 The radiographic appearance of cricopharyngeus spasm 
IS described and its differential diagnosis from tumors of the 
hypopharjTix and other portions of the neck detailed 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTO-LARYNGOLOGY 

The next joint annual meeting of the South Carolina Society 
of Ophthalmologists and Oto-laryngologists, and the North 
Carolina Eye, Ear, Nose, and Throat Society, will be held in 
Charleston, South Carolina, September 13-16, 1959 Head¬ 
quarters will be the Francis Marion Hotel Guest speakers 
will include Ophthalmologists Dr Car oil R Mullen of Phila¬ 
delphia, Pa , Di G Bonaccolto of New York, and Dr Willis 
S Knighton of New York, Oto-laryngologists Dr John 
Boidley of Baltimore, Md, Dr FiedenckE Guilford of Hous¬ 
ton, Tex, and Di Paul Holinger of Chicago, Ill 

For further details write Roderick Macdonald, M D , Secre¬ 
tary and Treasurer, 330, East Mam St, Rock Hill, S Car 
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Cricoph irMigeus spism Fiontal \ ie^\ Note naIro^'ed scr 
Sif'T flop 5'^’'^'?") between h\pophar\nv and cer\ical esopba 

gus due to constriction b> the spastic cricopharj ngeus 


baiium filled hypophaiynx appeals somewhate sinuous, due 
to tile multiple indentations of tlie ^lowin^ tumoi lu otlioi 
cases, theie aie indentations on the lateial and anteiioi sui* 
faces of the hypophai jmx by neoplasms situated m these 
aieas 


SUMMARY 

1 The anatomy and physiology of the laiyngophaiynx aie 
desciibed in detail duiing the second stage of swallowing 


DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erlmg Vf Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr "Williani L Benedict, Mayo Clinic, Rochester, 
Minn 

Meeting Palmer House, Chicago, Ill. Oct 10 15, 1959 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION. 

President Dr J J Longacre, 1503 Carerv Tower, Cincinnati, O 
President-Elect Dr D C Samuel Pruzansky, D D S , 840 So Wood St, 
Chicago, Ill 

Secretary-Treasurer Dr Spnestersbach, Ph.D, Deptartment of Oto¬ 
laryngology, University Hospital, Iowa City, la 
Meeting Palace Hotel, Denver, Colo, May 12-14, 1960 

AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople, 1100 B Genesee Dr, Syracuse 10, N Y 
Secretarv Dr Dean M Lierle, IlniversiU Hospital, Iowa Citv, la 
Meeting Chicago, Ill, October, 1959 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr Verling K Hart, 107 W 7th St, Charlotte, N C 
Vice-President Dr Daniel C Baker, Jr , 903 Park Ave , New York, N Y 
Secretary Dr F Johnson Putney, 1712 Docust St, Philadelphia 3, Pa 
Treasurer Dr Charles M Norris, 3401 Broad St, Philadelphia, Pa 
Meeting Deauville Hotel, Miami Beach, Fla, March 15-16, 1960 (After¬ 
noons only) 

AMERICAN LABYNGOLOGICAL ASSOCIATION 

President Dr W J McNally, Montreal, Canada 
Secretary Dr Lyman G Richards, Wellesley Hills, Mass 
Treasurer Dr Francis E LeJeune, New Orleans, La 
Editor, Historian, and Librarian Dr Edwin N Broyles, Baltimore, Md 
Meeting Deauville Hotel, Miami Beach. Fla March 18-19, 1960 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President Dr Theo B Walsh, 640 So Kingsbighway, St Louis 10, Mo 
President Elect Dr Fletcher D Woodward, 400 Locust Ave, Charlottes¬ 
ville, Va 

Secretarj Dr C Stewart Nash 700 Medical Arts Bldg, Rochester 7, 
N Y 

Treasurer Dr K M Daj, 121 Universitj PI, Pittsburgh, Pa 
Annual Meeting Deauville Hotel, Miami Beach, Fla , March 13-19, 1960 
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BIBLIOGRAPHY FOR PAPER “ADENOIDS, TONSILS, 
AND TWO DECADES OF CHEMO-ANTIBIOTIC 
THERAPY,” BY PETER N PASTORE, M D , 
RICHMOND, VA 

This bibliogiaphy was not included in The L< 4 RY^GOscop^ foi Maj, 1959 


BIBLIOGRAPHY 

1 Boies, L R Tonsillectomy in the United States Ann Otol, Bhinol 
and Laryngol , 57 352, June, 1948 

2 WiSHAET, D E S , Whaeey, J B, and WALnAcn, W B 
Childien Resume of the Liteiature for 1954 The Laryngoscope, o 
S ept, 1955 

3 HoixENDEat, A R Newel Concepts Conceining the 
fluence of Tonsillo-Adenoidectomy on the Common Cold in Cuii 
South Med Jour , 50 1262, Oct, 1957 

4 Senturia, Ben H The Adenoid Problem Joxir of Midi St 
Soc , 52 721, July, 1953 

5 McGovern, F H, Danville, Va “Recent Advances in Adenotonsil 
lectomy,’’ delivered Nov 18, 1958, Meeting International College oi 
geons. Hot Spiings, Va Personal communication 

6 Johnston, J A, and Watkins, T W Tonsillectomy and Adenoidec 
tomy, A Revaluation of Results Joui Pedtat , 44 127, Feb, 1954 

7 Orzac, Edward Medical Care of the Child Patient Before and After 
Adenoidectomy and Tonsillectomy N Y St Jour Med , 66 886, Marcn i , 
1956 

8 Rigo, j P The Adenotonsil Problem Arch Otolaryngol , 67 212, 
Feb, 1958 

9 Clein, Norman W Influence of Tonsillectomy and Adenoidectonn 
on Childien, with Special Refeience to the Allergic Implications on nes 
piratory Symptoms Ann Allergy, 10 568, Sept Oct, 1952 

10 Kaiser, Albert D Significance of the Tonsils in the Development 
of the Child Jorir AM A , 115 1151, Oct 5, 1940 

11 SiMOATON, K M. Rochestei, Minn Peisonal communication No\ 5, 
1958 

12 Rhoads, P S, Suiliy, j R, and Biliiaos, C E Bacteremia Fol 
lowing Tonsillectomj Joui AM A, 157 877, March 2, 1955 


968 



ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 

President Dr Antonio Angnsto de Almeida. 

First Secretary Dr Alberto Galo 
Second Secretary Dr Alfredo Porto 

Librarian-Treasurer Dr L de Souza Queiroz . _ 

Editors for tbe Arcbives of the Society Dr J Penido Bumier, Dr 
Guedes de Melo Filho and Dr Roberto Franco do Amaral 
Meetmgs Tmce every month, first and third Thursdays, 8 30 P M 


ASOCIACION DE OTORRINOUARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Juho Quevedo. 15 Calle Oriente No 5 
First Vice-Presidente Dr Hector Cruz, 3a Avenida Sur No 72 
Second Vice-Presidente Dr Jose Luis Escamilla, 5a Calle Poniente 
No 48 

Secretano-Tesorero Dr Horace Polanco, 13 Calle Poniente No 9-D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J AbeUo 

Vice-Presidente Dr Luis Sufie Medan 

Secretano Dr Jorge Perello, 319 Provenza, Barcelona. 

Vice-Secretano Dr A. PmarL 
Vocal Dr J M Perrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr "Walter E Loch, 1039 No Calvert SL, Baltimore, Md 
Secretary-Treasurer Dr Theodore A. Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K. Segre 
Vice-Presidente Dr A. P Belou. 

Secretano Dr. S A. Aranz 
Pro-Secretario Dr J M. Tato 
Tesorero Dr P Games 
Pro-Tesorero Dr J A. Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr G Arnold Henry, 170 SL George SL, Toronto Ontario 
Secretarv Dr Donald M MacRae, 324 Sprmg Garden Rd Halifax, Nova 
Scotia. 

Sfeetmg Sheraton-Brock Hotel Niagara Falls Ontario, October 9-10,1959 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr William F Hubble, Decatur IlL 
President Elect Dr Charles D Sneller Peona, Ill 
Vice-President Dr Edgar T. Blair. Springfield R1 
Delegate at Large Dr G Leroy Porter Urbana, lU 
Secretary-Treasurer Dr Clarence A. Fleischli Sprmgfield Ill 
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AMERICAN MEDICAL ASSOCIATION, 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 


Chairman Di Paul H Holinger, Chicago, Ill 
Vice-Chaiiman Dr Lawrence R Boies, Minneapolis, Minn 
Secretary Dr Walter E Heck, San Francisco, Calif 
Representative to Scientific Exhibit Di Walter H Maloney, Clev , 
Ohio 

Section Delegate Dr Gordon P Harkness, Davenport, la 
Alternate Delegate Dr Dean M Lierle, Iowa City, la 
Meeting Miami Beach, Fla , June 13 17, 1960 


President 

Secretary 

Minn 

Meeting 


AMERICAN OTOLOGICAL SOCIETY, INC 


Di R C Maitm, 384 Post St, San Francisco 8, Cahf 
Dr Lawrence R Boies, University Hospitals, Minneap 


Deauville Hotel, Miami Beach, Fla, March 13 14, I960 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N ^ pujg 
Vice-President Dr Kenneth Hinderer, 402 Medical Arts uiag, 

burgh. Pa , , m v 

Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16, w 

Treasurer Dr Arnold L Caron, 36 Pleasant St, Worchester, 


AMERICAN RHINOLOGIC SOCIETY 

President Dr Kenneth H Hmderer, 402 Medical Arts Bldg , Pittsburg 

Secretary Dr Robert M Hansen, 1735 No Wheeler Ave, Portland 

Annual Clinical Session October 8 9, 1959, Illinois Masonic Hospita, 
Chicago, Ill 

Annual Meeting October 10, 1959, Belmont Hotel, Chicago, ih 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Oscar J Becker, Chicago, Ill 

Vice President Dr Sam H Sanders, Memphis, Tenn 

Treasurer Dr Joseph C Miceli, Brooklyn, NY o m Y 

Secretary Dr Samuel M Bloom, 123 E 83rd St, New York 28, ^ 

Meetings New York, N Y, July 17. 1959, Chicago, Ill, Oct 15-17. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


President Dr Michael H Barone, Buffalo, N Y 
President Elect Dr Walter E Owen, Peoria, Ill 
Vipp President Dr Frank P Powers, Raleigh N Car 
Secretary-Treasurer Dr Daniel S DeStio, 121 S Highland Ave, 

burgh 6. Pa 
Annual Meeting 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOUARINGOLOGIA 


President Dr Dario 

Secretary 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOC\ETY 

President Dr Van D Rathgeber 
Vice-President Dr 'William Skokan 
Secretarv-Treasurer Dr Paul Rockrrell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr JIanano C Caballero 
Vice-President Dr Joseph Freeman 
Secretary-Treasurer Dr H Carlton Honard 

Meeting Quarterlj in March, Mai, October and December on the second 
Thursdav of the month, 6 30 P M , at the McAllister Hotel, Miami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, Tokio, Japan 

Secretary Dr Chevalier L Jackson, 3401 N Broad St, Philadelphia 40, 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President-Elect Dr Dick H Undernood 

Secretary Dr James T Robison, 4620 J C Nichols Parknay, Kansas 
City, Mo 

Meeting Third Thursda"' of November, Januarj, Februa^^ and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretary-Treasurer Dr Wendell C IrMne 
Chairman of Ophthalmologj Section Dr Carroll A McCoj 
Secretary of Ophthalmology Section Dr Philip D Sbanedling 
Chairman of Otolaryngologj Section Dr Robert W Godwin 
Secretary of Otolarnigologj Section Dr Francis O’N Morns 
Place Los Angeles Countv Medical Association Bldg, 1925 Wilshire 
Blvd , Los Angeles, Calif 

Time 6 30 PM last Monday of each month from September to June, 
inclusive—Otolaryngology Section 6 30, first Thursdai of each month 
from September to June, inclusne—Ophthalmology Section 

LOUtSIANA-MISSISSlPPl OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Fred D Hollow ell, Lamar Life Bldg, Jackson, Miss 
Secretary Dr Edlej H Jones 1301 Washington St, Vicksburg, Miss 
Meeting 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
President Dr Stanton A Priedberg, 122 So Michigan Ave, Chicago 3, 

Vice-President Dr Maurice Snitman, 408 So 5th Ave, Maywood, Ill 
Secretary-Treasurer Dr Fletcher Austin, 700 No Michigan Ave, Gal 
cago 11, Ill 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunvvald S 
Vice-President Dr Agustin Estartus 
Secretary Dr Marcos Ghaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basternca A 


COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 
Vice-President Dr James Rigg, Grand Junction, Colo 
Secretary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 
Piesident Dr John E Arthui 

Secretary Di M L Battles - , „ 

Meetings First Monday of Octobei thiough May, University Club, oo 
bus, 0 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edward A Newell 
Vice President Di Thomas M McCrory 

Secretary-Treasurer Ur James L Baldwin, 1627 Medical Arts tsiabi 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atillo Viale del Carril 
Secretary of the Evteiior Dr Aldo G Remonno 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandino 
Pro Secretary of the Exterior Prof Dr Jaime A del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador 
Secretary-Treasurer Dr Hector R Silva, Calle Arce No 84, San Salva 
dor, El Salvador, Central America 

FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr G Dekle Taylor, Jacksonville. Fla 
President Elect Dr Kenneth S Whitmer, Miami, Fla 
First Vice-President Dr William H Anderson, Jr, Ocala, Fla 
Second Vice President Dr Marion W Hester, Lakeland. Fla . 

Secretary Treasurer Dr Joseph W Taylor, Jr, 1 Davis Blvd , Tampa 6 
Fla 
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OTOSCLEROSIS STUDY GROUP 

President Dr E P Foiivler, Jr. 180 Fort -Washington A^e New York 
Secretary-Treasurer Dr Arthur L Juers, 1018 Brown Building, Louis 
Meeting' Palmer House, Chicago, Ill, October 11, 1959 

PACIFIC COAST OTO-OPHTHAUMOLOGICAL SOCIETY 

President Dr John F Tolan, 1118-9th Aie, Seattle 5, Wash 
Secretary Treasurer Dr Homei E Smith, 686 Tu eltth Ai e , Salt Lake 
Citj, Utah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd, Chicago, Ill 
Executive Secretary Dr Chevalier L Jackson, 3401 N Broad SL, Phila¬ 
delphia 40, Pa , U S A 

Meeting Seventh Pan American Congress ot Oto-Bhino-Laryngology and 
Broncho Esophagology 

Time and Place Miami, Fla, March, i960 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O'Keefe 
Vice-President Dr Joseph P Atkins 
Secretary Dr -William A Lell 

Executive Committee Dr Harry P Schenck Dr Benjamin H Shuster, 
Dr -William A Lell, Dr -William J Hitschler, and Dr Chevalier L 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Macano G Tan, 426 Evangelista. Manila, P I 
Vice-President Dr Ariston G Bautista 460 Isaac Peral Manila, P I 
Secretarv-Treasurer Dr Angel Enriquez, American Hospital, Aduana 
St, Alanila, P I 

PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emorv A Rittenhouse, 203 Masonic Bldg , McKeesport, Pa 
Vice President Dr Carson S Demling, 513 Jenkins Bldg , Pittsburgh 22, 
Pa 

Secretary Treasurer Dr Clvde B Lamp, 8101 Jenkins Arcade, Pitts 
burgh 22. Pa 

PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson. Bremerton. Wash 
President-Elect Dr Carl D P Jensen Seattle Wash 
Secretary Dr Willard F Goff, 1215 Fourth Ave , SeatUe, Wash 

SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting Unn ersity of Vienna August 29 to September 1 1960 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical order monthly 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretary-Treasurer Dr William P Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F. 

Vice-President Dr M Gonzales Ulloa, Mexico. D P 
Secretary Dr Juan De Dios Peza, Mexico, D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Glorgana 

Secretary Dr Carlos Valenzuela, Monterey 47, Mexico 7, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary-Treasurer Dr Harold Swanberg, Quincy, Ill , 

Assistant Secretary-Treasurer Dr Jacob E Reisch, Springfield, m 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniglng) 

President Dr H Navis, Sonsbeekweg 6 , Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsterdam 

Treasurer Mrs F Velleman-Pinto, Jac Ohrecbtstr 66 , Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice-President Dr George B Bradord, Winston Salem, N C , ,, 7 
Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOG/CAL SOCIETY 

President Mr G L Thompson, 16 Hamshlll Road, Scarborough, YorL 
snire , 

Vice-President Mr J H Otty, Frizley Old Hall, Prlzinghall Bom 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, YorK, 
Yorkshire 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


President Dr David D DeWeese, 1216 S W Yamhill St, Portland S, 


Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg. 

Portland 5, Ore ^ „ 

Meeting Fourth Tuesday of each month from September through MaA 
Henry Thiele Restaurant, 23rd and W Burnside, Portland, Ore 
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SOCIEDAD ESPANOLA DE OTORR1N0LARING0L06IA 

Presidente Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretano General Dr D Francisco Marands 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretary Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice-Presidente Dr Cesar Cabrera Caldenn 

Secretano Dr Jose Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jose Gross 

Vocal Dr Pedro Hemdndez Gonzalo 


SOCIEDAD OTO-RINO-UARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltrdn Castillo 
Secretano General Dr Don Alfonso Vassallo de MumberL 
Tesorero Dr Don Rafael Garcia Tapia, 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice-Presidente Dr Silvestre Rincdn ^enmayor 
Secretano General Dr Oscar Bustamante Miranda. 

Tesorero Dr Arturo Marrero Gdmez 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Briceno, Dr Oscar Gon¬ 
zalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 
Secretarr Dr Decio Lisboa Castro 
Treasurer Dr Jorge Valentin 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Vice-Presidente Dr Alonso Roy 

Second Vice-Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Estber Villalaz 

Tesorero Dr Ramon Crespo 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orne E Ghnst, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Cam 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasaaeaa 
1, Cahf ^ , 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, Los An 
geles 57, Calif 

Mid Winter Clinical Convention annually, the last two weeks m Januarjr 
at Los Angeles, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Levine 
Vice-Chairman Dr Russell Page 
Secretary Dr James J McFarland 
Treasurer Dr Edward M O’Brien 

Meetings are held the second Tuesday of September, November, Janua) 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 13 Newton Place, Glasgow, C 3 
Secretary Treasurer Dr J P Birrell, 14 Moray Place, Edmburgb 

Assistant Secretary Dr H D Brown Kelly, 11 Sandyford Place, u 

gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribin P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice-President Dr Jorge de C&rdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
Vice-Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice-Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osialdo Suarez, Dr Nondier Asia R, Dr Jorge Bergalio 
Yofre 

SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
opcretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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NOTICE TO CONTRIBUTORS 


The Laryngoscope leserves the light of exclusive publication 
of all articles submitted Tins does not pieclude their publication 
in Transactions of various Societies 

Manusciipts should be typewiitten, double spaced, on one side 
of papei only and vitli sufficient margins to allow for collections 

Authoi’s name and city should appear diiectly under title on 
fust page, street address at end of article 

All prints or pliotogiaphs to be submitted in black and white, 
in good sliaip contrast Good halftones depend upon clear photo¬ 
graphs Line drawings for zincs to be in black and white Colored 
inks or red or blue quadrille rulings will not reproduce 

References should be complete author’s surname, initials, 
title of article. Journal, volume, page, month, year 

Six illustrations will be furnished for each article without cost 
to author Authors will please limit illustrations to six or assume 
the expense of additional illustrations 

Proofs will be submitted to authors for corrections If these 
are not returned, articles will be published as corrected in this 
office 

Reprints will be fumished at the following puces 


WITHOUT COVER 



250 I 

Copies I 

500 1 

Copies 1 

1000 1 
Copies 

2000 

Copies 

Four Pages I 

5 19 25 

? 23 00 


5 44 50 

Eight Pages j 

33 50 

42 75 


S3 00 

Twelie Pages 

■17 00 

60 75 ! 


131 50 

Sixteen Pages 

61 00 

7S 75 i 



Twenty Pages 

76 00 

96 25 

129 50 

1S7 25 

Twenty four Pages 

SS75 

112 50 

150 00 

217 25 

Twenty eight Pages 

87 50 1 

123 25 

162 25 

233 50 

thirty two Pages 

115 00 

lo9 75 

ISO 00 

267 00 


WITH COVER 


Four Pages 
Eight Pages 
'Tnelve Pages 
Sixteen Pages 
Tirentv Pages 
IVenti four Pages 
Twenty eight Pages 
Thirtvfno Pages 


Express chaiges will be paid by consignee 


37 25 

S 46 50 


66 25 


S4 25 

79 00 

102 25 

94 00 

119 75 

106 75 

136 00 

lib 50 

146 75 

133 00 

163 75 


? 61 50 

S SS 75 

S9 25 

127 25 

117 00 

175 75 

129 50 

191 00 

160 25 

231 50 

ISO 75 

261 50 

193 00 

277 75 

210 75 

31125 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Piesidente Dr Albeito Luis De Mendonca 
Vice Presidente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesouieiro Dr Jose Antonio de Campos Hennques 
Vogais Dr Teofilo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Avenida da Liberdade, 65, 1“, Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS 
President Lt Col Stanley H Bear, USAF (MC), USAF Hospital, Mai 
well (Air University), Maxwell Air Force Base, Ala 
Secretary-Treasui er Capt Maurice Schiff, MC, USN, U S Na 
pital, Oakland, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr F R Price, 118 Rutledge Ave, Charleston, S C 
President-Elect Dr L D Lide, 161 W Cheves St, Florence, b 
Vice-President Dr R. E Livingstone, 1505 Mam St, Newberrj, 

Seci etary-Treasurer Dr Roderick Macdonald, 330 E Main & > 

Meeting Jointly with the N C Society of Eye, Ear, Nose 
Ne\t oomt annual meeting of The South Carolina Society 
mology and Otolaryngology and the N C Eye, Ear, Nose ana 
Society at Charleston, S C, Sept 14, 15 and 16, 1959 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr V Eugene Holcombe, Charleston, W Va 
Chairman Elect Dr G Slaughter Fitz-Hugh, Charlottesville, Va 
Vice-Chairman Dr George M Haik, New Orleans, La 
Secretary Dr Mercer G Lynch, New Orleans, La 

VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Building, 
mond, Va „ 

President Elect Dr Emanuel U Wallerstein, Professional Buiia e, 
Richmond, Va , „ 

Vice President Dr Calvin T Burton, Medical Arts Building, Roano , 
Va 

Secretary-Treasurer Dr Maynard P Smith, 600 Professional Building, 
Richmond, Va 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Dr Nime K Joseph, Wheeling W Va 
President-Elect Dr John A B Holt Chaileston, W Va 
Vice-President Di William K Mai pie, Huntington, W Va 
Secietaij Tieasurer Dr Albert C Esposito, Huntington V Va 
Director foi Tuo 'V ears Di James T Spencei, Chaileston U Va 
Next Meeting Gieenbriei Hotel White Sulphui Spiings W Va AUP 
20 23, 1959 


978 







17 


ADVERTISEMENTS 


CENTRAL INSTITUTE 

FOR THE DEAF 

Founded by 
Dr Max A Goldstein 


ORAL SCHOOL for deaf children 
—Day and Residential—Preschool 
to High School— 
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Infection, nasal alleigj^ heieditj*, tiauma, oi ethnic origin 
did not appear to be etiologic factois Their onlj' observation 
vas that over half of the cases appealed to have underdevelop¬ 
ment of secondary sex characteiistics In the leview of the 
subject by Hughes,'^ it was thought that anatomic, cianio- 
phaijTigeal duct inclusion might be a factor in the etiology 
of this tumor 

Spielberg’' suggested that chionic suppurative posterior 
sinusitis may be a contributing factor in the etiologj' of ju- 
lenile nasophaijTigeal angiofibroma, and made a plea for 
better examination in sinusitis with polyps Som and Neff- 
son’' believed that there is an inequality of the development 
of the bones of the skull so that the periosteum is unable to 
produce tj’pical bone, and, mth increased endocrine giovTli 
stimulus during pubertjq hypertrophy occurs in place of bone 
formation They suggested that spontaneous regression oc¬ 
curs when ossification is complete This regression has been 
proposed by others, such as Peisky’® and Milligan,’" to occur 
because, with the closure of suture lines by ossification, the 
grow th stimulus and blood supply to the tumor are diminished 

THEORY OF PATHOGENESIS 

Since Koch’s postulates are not applicable in tumors and 
since the nasophat^mgeal fibroma has never been successfully 
induced in an animal experimentally, it is necessary to evolve 
a theoi-j, or viod-ns opejaTidi, when dealing with this mesen- 
chjTnal tumor This theory is predicated upon inductive and 
deductive types of reasoning based on previous experimental 
data applied and interpreted by the author in the light of clini¬ 
cal experience and microscopic study of four cases of juvenile 
nasophai’jTigeal fibroma It is belieied that this tumor is 
due to an alteration in the pituitary androgen-estrogen axis, 
most piobablj- miolving ovei activity of the pituitary and re¬ 
flecting itself in a ground substance response to a vascular 
tumor This conclusion is reached after a caieful study of 
the literature and the author’s cases, with microscopic evidence 
to show the response of the tumor before and after treatment 
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Chaveau® in 1906 was the first to suggest the teim “juvenile 
angiofibroma ” 

The surgical removal of these tumors was attempted as 
eaily as the Second Century, A D , by the cultuied Roman 
physician, Celsus, who in his compendium to suigeiy desciibed 
lemoval by digital or wiie snaie, and teaiing off of tuniois 
with forceps Hot iron cauteiy and injection of eschaiotics 
weie attempted in later centuries Langenbeck" in 1834, ad¬ 
vocated one of the first definitive appioaches to the nose and 
nasopharynx Modifications of this aie still used at the 
piesent time In the latter part of the Nineteenth Centuiv, 
tiacheotomies and ligation of both external caiotid aiteiies 
were mentioned as preliminaiy steps befoie the definitive 
sanguineous nasopharyngeal surgeiy Senn published a vol¬ 
ume in 1900, quoting the works of Ollier and Rogue,® wheiein 
desciiptions of diffeient approaches to the nasophaivnx 
weie piesented Some of these have been lecently ledis 
coveied 


HISTOGENESIS AND THEORIES OF ORIGIN 

The most widely accepted theory of oiigin of the naso- 
phaiyngeal fibioma is that the tumor is deiived fiom em- 
biyologic chondrocartilage duiing the development of the 
cianial bones The basiocciput is joined to the body of the 
sphenoid by embiyonal caitilage The ossification of this 
caitilage occurs in the second decade of life It is fiom the 
peiichondiium lining this and othei postnasal spaces, accoid- 
ing to Bensch and Ewing,® fiom which this tumoi is thought 
to oiiginate New and Kiich*® do not agiee with this view¬ 
point, since it does not explain the position and location of the 
tumoi on that basis They quoted Coenei’s theoiy of the 
tumoi being one of bone in which the chondiocianium woulo 
be the matiix of the tumoi In this way, the vaiious positions, 
the chaiactei, and the spontaneous involution could be bettei 
explained 

Figi and Davis" suggested that acute inflammation and 
tiauma may be exciting oi acceleiating factois Mai tin, Elu- 
hell, and Abels'- in then excellent piesentation of this subject 
weie unable to find any systemic disease as a causative factoi 
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Infection, nasal alleigy, heieditv, tiauma, oi ethnic oiigin 
did not appeal to be etiologic factois Then only obseivation 
i\as that ovei half of the cases appealed to have undeidevelop¬ 
ment of secondaiy sex chai actei istics In the levieiv of the 
sub 3 ect bv Hughes,’^ it was thought that anatomic, cianio- 
phaijTigeal duct inclusion might be a factoi in the etiologj’^ 
of tins tiimoi 

Spielbeig” suggested that cluonic suppuiative posteiioi 
sinusitis mav be a contiibuting factoi in the etiologj'^ of ju¬ 
venile nasopliaijTigeal angiofibioma, and made a plea foi 
bettei examination in sinusitis with polyps Som and Neff- 
son'" believed that tlieie is an iiiequahtv of the development 
of the bones of the skull so that the peiiosteum is unable to 
pioduce typical bone, and, with incieased endociine gioi\d:h 
stimulus dining pubeity, hypeitiophj’- occuis in place of bone 
foimation They suggested that spontaneous legiession oc¬ 
cuis when ossification is complete This legiession has been 
pioposed by otheis, such as Peiskv’® and Milligan,’" to occui 
because, with the closuie of sutine lines bv ossification, the 
giowth stimulus and blood supply to the tumoi aie diminished 

THEORY OF PATHOGENESIS 

Since Koch’s postulates aie not applicable in tiiniois and 
since the nasophaiyngeal fibionia has nevei been successfullv 
induced in an animal expeiimentallv, it is necessaiy to evolve 
a theoiv, oi modns opeiandi, when dealing vith this mesen¬ 
chymal tumoi This theoiy is pxedicated upon inductive and 
deductive t\pes of leasoning based on pievious expeiimental 
data applied and inteipieted by the authoi in the light of clini¬ 
cal expellence and micioscopic study of foiii cases of juvenile 
nasophaiyngeal fibioma It is believed that this tumoi is 
due to an alteiation in the pituitaiv andiogen-estiogen axis, 
most piobably involving ovei activity of the pituitaiv and le- 
flecting itself m a giound substance lesponse to a vasculai 
tumoi This conclusion is leached aftei a caieful study of 
the hteiatuie and the authoi’s cases, with micioscopic e^'ldence 
to shoM the lesponse of the tumoi befoie and aftei tieatment 

An attempt will be made to satisfy the following obMOus 
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aiid'thloueshave W to'Whr'"''f “ 

^ controveisial opinions 

The fibi ous natui e of this iumoi. 

Tile angiomatous component of this tumoi 

The sex piedilection foi males 

Its exclusive location i„ the nasophaiynx 

1 fibrous NATURE OP THE TUMOR 
« Convcci^ve Tustce Component 

sary to discu 2 the of this tumoi, it is iicres 

of the body m ffeneial giound substance 

connective tissue nf IClinge’'' conceived that the 

disease Klempeiei’" respond as an oigan to 

as diseases of coiineHix,! i ^ ^ numbei of conditions 

compaitmcnt was not extiacellulai 

phology 01 function I, oigan eithei in moi- 

concept of collagen dicsor''*^'^^^' advent of a unified 

Coitisone, we have bep-nr’f"'*"^ especially since the study of 
as an oigan The amt to considei the giound substance 
Beinaid descnbed'thiJ^*”^ mil-^eu intenem, as Claude 

fibioblasts, mast cpIIq i composed of cells—niauili 

feientialed mesenchvn’iarTi!i!r‘^^mf’ oo”s, and undif- 

aie collagen, elastic*! v connective tissue fibeis 

most impoitaut m oui tho of which the fust is the 

foi this discussion is th The othei impoitant component 
sisting of mucopolvsaccIlalmeT^na’^^'°”"'’ substance, con- 
dogiees of polymei i/ation n, i oleins in vaivnig 

sistencv and IS not voiv watei ^ gol-likc con- 

abnoimal conditions, it m*iv 1 howevei, undei ceitain 

and finally, watei-soluble depolyniei ized, moi c fluid 

The physiologjr of the extiaceUm 
alteied by many conditions ti oompaitmeiit may be 
space lepiescnts the inteim? mipoitant, since this 

theiefoie, mam of the pioteT'?””*^*^”^ 

mechanisms aimed at maintaininVi? l‘^‘''o<'>ons and defense 

occui m this ai ea The effeef nf homeostasis of the cell, 

cHect of .nfeet.on (such as gangieiie 
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and stieptococci) has been known to spiead thiough tissues 
with gieat lapidity Duran-Reynals"® pioneeied in showing 
that this spieading factoi was due to hyaluionidase acting 
on the hyaluionates of the giound substance Some poisonous 
snakes and insects exciete a spieading factor of a similai 
natuie, which explains the lapid spiead of tumefaction follow¬ 
ing then iniection oi bite 

Ceitain neoplasms also have the ability to inciease the 
amount of giound substance and fibious leaction to a given 
tumoi Antihyaluionidase has been found in animals and 
human subjects beaiing these tumois This desmoplastic 
diathesis oi fibious tissue leaction to tumoi s has been mag¬ 
nificently piesented by Pack and AiieP^ in then study on this 
subject 

Metabolically, the tissues of the exti acellulai compaitment 
have no blood supply of then own and they must depend 
upon chemicals, usually enzymes, as pioper food for mainte¬ 
nance and giowth, thus, deficiencies of Vitamin C, an anaeio- 
bic oxidative substance, maikedly i educes the ability foi 
healing and fibioblastic piohfeiation Pyiidoxine deficiencies 
cause inciease in the metachiomasia of the ground substance 
Hypopioteinemia causes an osmotic change in the giound 
substance which also retaids wound healing 

The spieading factor of the enzjune hyalmonidase is in¬ 
hibited by many of oui commonly used medications, such as 
epinephime, morphine, antihistamine, salj’-cilates, and lutin 
It IS piobable that at least pait of the beneficial effect of the 
theiapy to the patient is on this basis 

The hoimonal effects on connective tissue have been ob- 
seived empiiically foi many yeais Then lelationship to the 
more intimate details of giound substance leaction was moie 
extensively discussed at the Fifth Connective Tissue Confer¬ 
ence in 1954== In biief, the following hoimonal effects aie 
noted and aie intimately i elated to the authoi’s thesis Estio- 
gen decieases the peimeability of the giound substances, 
gonadotiopic hoimones inciease its peimeability, desoxjmoiti- 
costeione enhances the deposition of collagen and fibioblastic 
piohfeiation, and the excietion of testosteione and estiadiol 
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chaiacteiistics of the tumoi which m pievious explanations 
and theoiies have led to highly contioveisial opinions 

1 The fibrous natuie of this tumoi 

2 The angiomatous component of this tumoi 

3 The sex predilection for males 

4 Its exclusive location in the nasophaiynx 

1 FIBROUS NATURE OF THE TUMOR 
a Connective Tissue Component 

In discussing the fibrous natuie of this tumoi, it is neres- 
saiy to discuss the connective tissue and giound substance 
of the body in geneial In 1933, Klinge’® conceived that the 
connective tissue of the body could lespond as an oigan to 
disease Klempeiei'“ classified a laige numbei of conditions 
as diseases of connective tissue Until then, the extiacellulai 
compaitment was not consideied as an oigan eithei in moi- 
phology 01 function, howevei, with the advent of a unifieo 
concept of collagen disease, and especially since the studj' o 
Coitisone, we have begun to considei the giound substance 
as an oigan The anatomy of this milieu inteiiew, as Claude 
Beinaid desciibed this space, is composed of cells—maiiib 
fibi oblasts, mast cells, lymphocytes, plasma cells, and undif- 
feientiated mesenchymal cells The connective tissue fibeis 
aie collagen, elastica, and leticulm, of which the fust is the 
most impoitant in oui thesis The other impoitant component 
foi this discussion is the amoiphous giound substance, con¬ 
sisting of mucopolysacchai ides and glycopioteins in vaiyiog 
degiees of polymeiization Oidinaiily it has a gel-hke con¬ 
sistency and is not veiy watei-soluble, however, undei ceitain 
abnoimal conditions, it may become depolymei izecl, moie fluid 
and finally, watei-soluble 

The physiology of the extiacellulai compaitment ma> be 
alteied by many conditions This is impoitant, since tins 
space lepiesents the internal en\iionment of the cells and, 
theiefoie, many of the piotective leactions and defense 
mechanisms aimed at maintaining the homeostasis of the cell, 
occiii in this aiea The effect of infection (such as gangieiie 
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bettei studied It is impossible within the scope of any single 
woikto covei the tiemendous amount of basic and voluminous 
investigations which have been accumulated in the past 15 
yeais, paiticulaily since the studies of the action of coiti- 
costeioids Discussion will be limited to those facts which are 
peitinent to this thesis Peisson,-® in discussing the multiple 
functions of the giound substance, postulated that it is an 
end oigan foi many hoimones, including adienocoitical, sex, 
and tlijioid Figs 1 and 2 would seem to substantiate this 
contention 

In studying the disti ibution of mucopolysacchaiides by 
chemical methods in connective tissue, five weie identified 

1 Hvahuonic acid 

2 Chondioitm sulfate A 

3 Chondioitm sulfate B 

4 Chondioitm sulfate C 
J Hyaluionosulfate 

It appeals that the quantitative diffeieiice of each of these 
components, togethei with the degiee of polymeiization, de- 
tei mines to a gieat extent what the mesenchymal tissue is to 
be Whethei it will be vitieous liumoi, synovial fluid, hvalme 
caitilage, aoita, oi slun can be demonstiated histochemicallv 
It would suggest fioni the vaiious studies on connective tissue 
makeup that, depending upon the chaiactei and type of 
stimulus, the chemical iiatiue would be alteied, and one of 
these foims might be changed into anothei Theie is ample 

evidence to indicate that this might occui Upon study, it 

Mould appeal that the case lepoited by Wiith and Shimkiii-" 
actually could have staited out as a juvenile angiofibi oma 
and become a chondiosaicoma, despite the fact that this might 
be an extiemely laie occuilence Caitilage has been shovii 
to develop fiom the peiiosteum of membiaiie bone by Pastei- 
nack, Lilhe and Jones,and extiaskeletally by Binklev and 
Steivait The lattei authois, in then excellent discussion, 
have stiessed the concept of metaplasia of connectne tissue 
into bone undei some unknoivn influence They also believed 
that one of the conditions foi ossification and calcification is 
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inhibits these leactions The sex skin of the monkeys demon 
stiated the changes of the giound substances undei the noimal 
hoimonal cyclic contiol 

The pieceding and following obseivations on endociine con 
nective tissue i espouses aie being assembled and piesented to 
substantiate the authoi’s contention that theie aie ample ex¬ 
pel imental data to explain the micioscopically-obseived con 
nective tissue alteiations in i espouse to estiogen theiapi 
(see Figs 1, 2, 3, 4) Geschicktei and Lewis-= lepoited sev- 
eial Intelesting obseivations on tumois of these tissues 
also agieed that the basal fibioma piobably oiigmates lOin 
the peiiosteum of the chondiocianium in the legion o 'c 
basiocciput They weie able to induce an inciease in ic 
matuiity and amount of connective tissue in the bieas an 
uteius of monkeys by the injection of estiin They weiea so 
able to pioduce similai changes with anteiioi pituitaiy gonaco 
tiopic hoimone only if the gonads weie piesent 

This authoi has commented to the pathologist on seveial 
occasions on the similaiity between young keloid and angio 
fibioma This was moie extensively studied-® when hoimone 
assays weie made of a huge keloid of the eai In this case, 
the bio-assay of the keloid levealed 13,000 lat units of gonaco 
tiopic hoimone and 3,500 lat units of estiin The ! 
like othei desmoid tumois ielated to sex, may become aiies e 
01 legless when the hoimone state is alteied The conclusion 
of these investigatois— is woith noting “The lesults wou 
seem to indicate that tumois of connective tissues have 
powei to hold oi concentiate both anteiior pituitaiy gona 
tiopic and estiogenic substances These hoimones aie no 
meiely stoied in the tissue, but also have a diiect influence 
on the giowth of the tissue wheie they aie found, as confume 
by expel imentation ” 

In geneial, the connective tissue makeup is essential!' 
similai, being mucopolysacchaiide and glycopiotein m natuie 
Histochemically, it is made up of piotein fibeis of seveia 
specific types embedded m a mucous giound substance Tlie 
piotein fibeis aie of thiee mam types 1 elastica, 2 collagen, 
and 3 leticulin The mucopolysacchai ides have been moic 
exteiisiveb investigated and the histochemical chaiacteiistics 
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stain IS nonspecific and stains a laige group of substances 
including glycogens, polysacchaiides, glycoproteins, and many 
others Its stain depends upon the fiee aldehyde gioup so 
that when tieated all poljoneis, both laige and small, aie 
stained with this d 3 ’’e substance (see Figs 11, 12, 13, 14, 15, 
16) The colloidal non stain shows the blue staining giound 
substance which is also depoljTneiized b 5 ’’ hs’^aluionidase in¬ 
cubation (see Figs 17, 18, 19, 20, 21, 22) All histochemical 
micioscopic slides used in this thesis w^eie made by the con- 
ti oiled simultaneous piepaiation method of Weisskopf and 
Bum,^^ so that as far as possible, changes in the staining 
chaiacteiistics aie histochemical, not artifacts 

3 Connective tissue maj’ be formed bj’' the action of the 
primitive fibroblasts on the substrate of the giound substance 
Histochemical data suggest that this cell is especiallj’’ i elated 
to the fibious elements of the connective tissue while the mast 
cells, which also make hepaiin, reflect oi produce changes m 
the giound substance 

4 Recently, Cuiian^^ published his findings which show 
that the capillary endothelium has the capacity to elaborate 
mucopolysaccharides Activity of this function of the endo¬ 
thelium is increased in tissue repair, tumor stroma, and 
osteogenesis It sjmthesizes sulfated mucopolj-sacchaiides and 
IS concerned functionally rruth anticoagulation, transfer of 
nutrients from the blood, and the making of new giound 
substance 

b Connective Tissue Stain 

The significance of the histochemical changes observed m 
the studj' of these various staining techniques is still contro¬ 
versial, howevei, one has onty to look at the amount of in¬ 
formation obtained from the routine hemotoxylin and eosin 
stain to see that manj' substances are either not stained at 
all or fail to show anj' contrast in the components of then 
supporting structure The Schiff stain (PAS) demonstrates 
this well m the intense pink perivascular staining about j'oung 
blood vessels This might give some support to the work of 
Curran^’ showing the intimate relationship between the endo¬ 
thelium and the production of mucopolysaccharides 
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a circulatoiy one caused by a hyaline obliteiation of capi 
lanes, b development of cavernous vessels favoiing stasis 
and piobable anoxemia or hypoxia This lattei condi ion 
piobably exists in a juvenile angiofibroma since measuiemen a 
have never been actually made of blood flow lates 
the tumoi Despite the fact that clinically, when cut, it bleeds 
so fiightfully, stasis still may be piesent This blee mg is 
believed to be due to the large numbei of tianssected, sma 
vasculai spaces whose cioss sectional sum total wou equa 
the size of almost any vessel in the body with the 
of the aoita, also, the lack of a musculai coat ^ 

vessels pi events them fiom closing off Piessman, m 
senes of photomicrographs of the aoita giafted on o 
tiachea, showed that the cartilage was eventually 
bone fiom changes in its connective tissue stioma 
peaied to be due to ischemia or stasis changes and con 
lepioduced legularly in the animals Clinically, the 
angiofibioma always appears to have consideiable conges i 
The degiee of chionic congestion may be anothei factoi 
determines the vanable density of the collagen found in 
tumor It seems obvious that in some manner the 
component must exeit a piofound influence on the connec i 
tissue component 

The source of the mucopolysacchai ides, which make up the 
giound substance, has been highly contioveisial and exci m 

1 Foi many years it was assumed that the fibi oblast itself 
was the diiect source of connective tissue 

2 Asboe-Hasen^^ found a correlation between the numbei 
of mast cells and the quantity of hyaluronic acid in tissues 
The piesence of numeious mast cells can be seen, particulai y 
in a toluidme blue stained photomiciogiaph As seen m Figs 
5, 6, 7, 8, 9, and 10, the metachiomasia is dependent upon 
high polymer hyaluronic acid and the pink-violet is considei- 
ably depleted when tieated with the enzyme hyaluronidase 
This enzyme may be of streptococcal source (which is more 
specific for hyaluronic acid), or it may be from the testicular 
source which is more diversified m its depolymeiization of 
muconolysaccharides The lattei type (Wydase) was selected 
because of the ease of availability Schiff’s periodic acid 
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stain IS nonspecific and stains a laige group of substances 
including glycogens, polj^saccliaiides, glycopioteins, and many 
otheis Its stain depends upon the fiee aldehyde gioup so 
that when tieated all poljTneis, both laige and small, aie 
stained with this dj^e substance (see Figs 11, 12, 18, 14, 15, 
16) The colloidal non stain shows the blue staining giound 
substance winch is also depolymeiized by hyaluionidase in¬ 
cubation (see Figs 17, 18, 19, 20, 21, 22) All histochemical 
micioscopic slides used in this thesis weie made by the con- 
ti oiled simultaneous piepaiation method of Weisskopf and 
Buin,^^ so that as far as possible, changes in the staining 
chaiacteiistics aie histochemical, not artifacts 

3 Connective tissue may be formed by the action of the 
piimitive fibioblasts on the substrate of the giound substance 
Histochemical data suggest that this cell is especially related 
to the fibrous elements of the connective tissue while the mast 
cells, winch also make heparin, reflect or produce changes in 
the giound substance 

4 Recently, Curran®^ published his findings which show 
that the capillary endothelium has the capacit}' to elaborate 
mucopolysaccharides Activity of this function of the endo¬ 
thelium IS increased in tissue repair, tumor stroma, and 
osteogenesis It simthesizes sulfated mucopolysaccharides and 
IS concerned functionally with anticoagulation, transfer of 
nutrients from the blood, and the making of new giound 
substance 

b Connective Tissue Stain 

The significance of the histochemical changes observed in 
the studv of these various staining techniques is still contro- 
veisial, however, one has only to look at the amount of in¬ 
formation obtained from the routine hemotoxylm and eosin 
stain to see that many substances are either not stained at 
all or fail to show any contrast in the components of then 
suppoifing structure The Schiff stain (PAS) demonstrates 
this well in the intense pink perivascular staining about j’oung 
blood vessels This might give some support to the work of 
Curram^ showing the intimate relationship between the endo¬ 
thelium and the production of mucopolysaccharides 
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The colloidal non stain depends upon the affinity of the 
mucopolysacchaiides foi colloidal non and is demonstiated 
as an intense blue coloiing, paiticulaily about the blood 
vessels The collagen has a led-biown coloi A study of sec¬ 
tions with this stain ceitainly indicates the abundance of 
niateiial nevei shown to exist in loutine H & E stains 

The toluidine blue stain demonstiates mucopolysacchaiides 
in the giound substance and the laige numbei of mast ce s 
This would be in keeping with the obseivations of Asboe- 
Hansen-- as to the function and contiibution of the mas 
cells to connective tissue 


All of the above histochemical studies foi giound substance 
aie influenced by the piesence of hyaluionidase This eiizvnie 
bleaks the bonds in the laige polymeis of hyalinonic aci 
The lesult is a depolymeiization and loss of staining ciai 
acteiistic in the toluidine blue and colloidal non piepaiatioiis 
Since PAS depends upon the aldehyde linkage, the effect o 
hyaluionidase is minimal in that it only bieaks the laige 
polymeis into smallei ones which still have an availa e 
aldehyde gioup when stained This is obseived in the shgi 
change in staining chaiacteiistic following tieatment of tie 
tissue with hyaluionidase 


A moie complete discussion and fuithei lefeiences on the 
technical aspects of the stains aie piesented by Weiskopf and 
Bum 


The question aiises Is this a majoi souice of giound sub¬ 
stance, and to what extent is it contioiled by the eiidociuie 
system of the body’ The pioblems to be solved about basic 
studies of the giound substance and connective tissues of the 
body aie mnumeiable, but with each added fact, enlighten¬ 
ment becomes gieatei, and the knowledge legaiding juvenile 
angiofibioma is augmented since it is intimately i elated to 
piogiess m this field of investigation 


2 ANGIOMATOUS COMPONENT OP THE TUMOR 

It is difficult to sepal ate the fibious fiom the vasculai 
natuie of this tumoi, but peihaps bettei undei standing of 
its chaiactei can be obtained if an attempt is made to analyze 
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each component sepaiatelv While studying the endociine 
aspect of the lasculax component, it becomes appaient that 
much of this woik ivas done on atiophic ihinitis Since many 
of the aspects of this condition aie in the diameti'ically op¬ 
posite end of the fibiovasculai* spectium and theiefoie, aie 
pioduced by a dvsfunction of the pitmtaiy endociine action 
opposite to that theoiized to exist m jmenile nasophaijTigeal 
angiofibioma, a simultaneous studv of both of these conditions 
can be pioductive 

Soskin and Beinheimei,'’ while studying and obseiving the 
mechanism of estiogenic effect on the nasal mucosa in atiophic 
ihimtis, noted a specific piolifeiative e ffect of estiin This 
pioduced a secondaiv hvpeiemia which they concluded was 
due to the acetylchohne-like action of estiin ReiTiolds"" and 
Fagm and Reimolds," in then studies on the effect of estiin 
on the animal uteius, obseived vasculai alteiation In gen¬ 
eral, they nieasuied a consideiable deciease in the number of 
vessels pei squaie nnlhmetei in the tieated ovei the untieated 
uteius These obseivations aie confiinied by the findings 
shown of the estiogenic effect on juvenile angiofibioma as 
demonstiated in Figs 3 and 4 Moitimei, Wight, and Collip"' 
made a significant contiibiition in tlieii excellent papei dealing 
with atiophic ihmitis They peifoimed cianial skiagiams 
01 X-iais in 68 cases of ozena A laige niajoiiti' sliowed a 
dispituitaiy state duimg oi subsequent to the groiiTh peiiod 
Speculation on the mode bv which a dyspituitaiy constitution 
might influence the moiphologicallv specialized conchal mu¬ 
cosa, led these investigatois to studv the nasogenital lelation- 
ship of monkeys Thev lecognized the fact that the adminis- 
tiation of estiogenic substances pioduced a specific iespouse 
in the tuibinate mucosa similai to that lesultiiig in other sex 
skin aieas They concluded that atiophic ihinitis may be 
genetically tiansmitted in special familial constitutions in 
which anteiioi pituitaij lobe fimction is unstable in secietoiv 
actiMtv, natiiie, oi time of activity A \eiy impoitant piece 
of woik coiioboiating the influence of sex hoimones on the 
lasculai system was iMitten bv Edwaids, et al on then 
studies of cutaneous vasculai and pigmental y changes in 
cash ate eunuchoid men The obsei\ ed cutaneous aieas showed 
large venous beds with dilated capillaiies This condition 



992 


SCHIFF NASOPHARYNGEAL ANGIOFIBROMA 


could be leversed by giving the castiate testosteione pio 
pionate The excitability of the cutaneous blood vessels could 
be inci eased by the use of estiadiol and deci eased by testostei¬ 
one This study is paiticulaily inteiestmg when one leflects 
on the obseivations of Mai tin, Ehrlich, and Abels'- discussing 
the undei development of secondaiy sex chaiacteiistics in ovei 
one-half of then case repoits concerning angiofibiomas The 
discussion about the action of estiogen and andiogen on the 
blood vessels of the body is by no means entiiely a nebulous 
theoietical concept Koch, Eschei, and Lewis'" used estiogenic 
hoimone in ti eating heieditaiy hemoiihagic telangiectasis of 
the nose in five cases, with excellent lesults Foitunately, 
they weie able to measiue the uiinaiy gonadotiopin and fol¬ 
licle-stimulating hoimone, and found these values to be high 
Conveisely, the measuiement of the estiogen level, made simul¬ 
taneously duiing the peiiod of hemorihage, was low Tieat- 
ment with ethinyl estiadiol lesulted in the suppiession of the 
pituitaiy, and within one week an actual change in the mucous 
membiane was obseived The color became pink, and the 
ciust and edema of the membiane disappeaied In the thiee 
females and two males on whom this tieatment was employee 
the telangiectasia decieased and disappeaied in some of the 
patients The disappeaiance of the edema stiongly suggests 
a change in the giound substance as well, and maiked in¬ 
volution of the blood vessels suggests the pituitaiy suppiession 
and local estiogen activity, much in the same mannei as is 
being hypothecated by the author in juvenile angiofibioma 
In geneial, it is the puipose, theiefoie, to present in this sec¬ 
tion the accumulated data to confiiTn and suppoit the con¬ 
tention that the various hoimonal components have a specific 
effect upon the blood vessels of the body, each having its own 
chaiactenstic response The mechanism for these specific 
responses is not entiiely undei stood as yet 

3 SEX PREDILECTION FOR MALES 

The leason foi the piedilection of this tumor foi the male 
seems to be for the most pait, almost self-explanatoiy m the 
light of the findings noted in the previous section on the endo¬ 
crine natuie of its angiomatous component In biief, the 
human body contains both estiogenic and andiogenic sub- 
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stances In tlie pieadolescent male, as lie commences to entei 
adolescence, theie is a liypoandiogemc state Mith its cliaiactei- 
istic basal vasciilai bed The pituitaiy may be normally active, 
01 lelatively hj'pei active in that the tluesliold foi gonadal 
lesponse oi balance may be so alteied that groivtli stimulus 
continues despite the lag in the pioduction of andiogen Tins 
grovTli stimulus fiom the pituitaiy undei certain conditions 
has the capacity to pioduce fibious tumois This is best 
demonstrated in aciomegaly, the extreme of pituitaiy somato- 
tiopic hypeisecietion The incidence of tumois in these cases 
IS much higliei than noimal, most of them being fibiomas of 
the skin Heie all mesenclijmcial tissues are stimulated to 
glow, which accounts foi the thick coaise skin of the aciome- 
galic who has a tendency to foim keloids both wdth and with¬ 
out tiauma The basic effect in these cases is in the giound 
substance which is plentiful and shows intense metachi omasia 
and numeious mast cells and fibroblasts The bundles of 
collagen fibeis aie thick and coarse Tliese findings have been 
fiequently noted by Asboe-Hansen,^'who has contributed 
monumentally to the knowledge of connective tissue in health 
and disease 

The piesent method foi measuiing slight subclmical de¬ 
ficiencies 01 oveiactivitv of any part of the endociine system 
IS ciude at best Onlv when piofound pathologic changes aie 
found IS it possible to give the disease a name and measure 
the gloss distuibance of secietions Piecise blood values for 
the male and female sev hoimones of the noimal individual 
haie yet to be detei mined 

M'henevei the feature of sexual dimoiphism occuis in any 
disease entitv, it pi mokes consideiable speculation as to its 
cause Recently, Rauch^^ noted the hoimonal dysfunction in 
those cases of laiimgeal caicinoma de\ eloping in vomen and 
classified them in gioups One series showed slight andio- 
genoiis hail distiibution, ati opine bi easts, deepening voice 
changes, and vascular anomalies of the teiminal vessels 
Heie, again, this obseivation of the effects of sex hoimones 
on tumois and blood ^essels vas noted He piesented a 
highlv imolved neuio-endociine basis foi the de\elopment of 
these tumois Despite its complexitv his inteiesting thesis 
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appears to be in the light diiection to permit gieatei undei- 
standing of basic pathologic processes of tumoi foimation 
It IS appaient that if estiogens have the ability to inhibit 
hypei vascularity, in contiast to peiipheial vasodilatation 
caused by its acetylcholine effect, and can also deciease the 
peimeability of the giound substance, then, juvenile angio- 
fibiomas, by their veiy natuie of genesis, would be discoui- 
aged in the female This is an obvious clinical tiuism Upon 
this basis, since the tumor does not exist in the female (ex¬ 
cept veiy larely), if we could convex t a patient with tins tumoi 
into a female type it might cause the tumoi to involute These 
speculations have borne fiuit, at least in the limited nunibei 
of cases tried in the piesent senes 

4 EXCLUSIVE LOCATION IN THE NASOPHARYNX 

The exclusive location of this tumoi in the nasophaivnx 
requires an evaluation of what factois oi what tissues func¬ 
tion in the nose paiticulaily, but not geneially in the lest of 
the body That the nose is a sexual organ has been lecognized 
for many centuiies as fai back as Hippociates and Celsus 
One has only to think phylogenetically of the function of the 
nose in all othei mammals to lealize that it is via this oigan 
that most animals find their mates and then food At that 
level of life, the nose is necessaiy for survival and piocieation 
The obseived alteration of the nasal mucosa duiing mensti na¬ 
tion IS geneially ciedited to Biesgen'*'* in 1881, who noted and 
studied this phenomenon The fuithei endociine implications 
weie studied clinically m lelationship to piegnancies, sexual 
excitement, as well as mensti uation, by such eaily wiiteis as 
MacKenzie,« Endiiss,« and Fhess ■»- In 1912, SieffeiU® in¬ 
tegrated much of the pievious data, and lecently Mohun^ 
bi ought these data up to date and concluded that the change 
in the nose depended to a laige extent on the ovaiian hoi- 
mones in women Moitimei, Wiight, and Collip,'"® m then 
outstanding study of the endociine effect on the nasal mucosa 
of monkeys, cleaily showed the nasogenital lelationship In 
these animals, if the tuibinates weie excised, the testes did 
not descend This lesponse ivas most piofound when the 
middle and infeiioi tuibinates weie lemoved The nasal 
mucosa leacts to estrone synchionously with a change of 
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nipple and sex skin The lesponse of the tuibmate m the 
intact, endociinely balanced, noimal animal is specific, shovt- 
ing ledness and siielling This specific lesponse can be pio- 
duced with estione in a castiate female but it cannot be 
pioduced in the similaily piepaied castiate animal by using 
pituitaiy gonadotiopin This would indicate that a local 
effect was necessaiy The lecogmtion of the local effect 
suggested its use by these investigatois'® foi atiopine ihinitis 
Pseiidopi egnancy in lats has been induced by the application 
of silvei nitiate to the nasal mucosa, by Rosen and Sheles- 
nval This, again, emphasizes the nasogenital lelationship 
since nasal stimulation is able to elicit an ovarian lesponse 
and diestial piolongation 

After leading the above findings, one might be tempted to 
ask how it IS possible that estiogens pioduce one effect in 
one patient oi anmial and a diffeient effect in another To 
communicate this explanation, one may i evert to a djTiamic 
Geiman philosophic teim, “the Gestalt ” This is a configuia- 
tional pattern foi that moment which is under a constant 
change with eveiy change of data Thus, the configuiation 
of the total endociine pattern in any one patient is almost 
totally unknovTi except foi the measuied amount administeied 
or which may be measuied by the piesent a\a]lable gioss 
methods The fuithei pi oof that tins incomplete knowledge 
IS lecogmzed is that the laboiatoiv values aie piactically 
nevei at a set figuie but instead, a lange foi the “noimal”, 
theiefoie, each individual i espouse in the disease state de¬ 
pends to a gieat extent on the Gestalt and on the myiiad of 
unknowns influencing the viilieia inteneiu as well as the 
geneial envuonment This should explain to some extent the 
diveisitj* of lesponses to any endociine theiapy and seive to 
stimulate effoits to deciease the myiiad of unknown factois 

Since the vasculai makeup of the infeiioi tuibmate is hoi- 
monallv sensitive, it does not seem difficult to conceive that 
m the de\ elopmental stage of the nasophaiimx a small nidus 
of similai lasculai tissue might have been caught up in the 
laige sheet of mesenchjTiia dei eloping into the peiiosteum 
The basiocciput, the basisphenoid, and etlimoid aie all of 
similai chondiocianial oiigm We have mam othei paiallels 
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to this ectopic location of tissue in embiyology, paiticulaily 
of the same geim layer That the angiomatous component 
might be the most important has been suggested by Maitin, 
Ehilich, and Abels The fibious lesponse is piobably des 
moplastic in natuie, provoked by the local ectopic vasculai 
tumoi and the geneial endociine lesponse to it of the giound 
substance of the body It is well nigh impossible to piove the 
speculation that these tumois aiise as i espouses to ectopic 
vascular tissue, since no one has evei lepoited the obseivation 
of a juvenile angiofibioma developing fiom its incipiency 
Usually when fust seen, they aie alieady of model ate size 
Nonetheless, it seems logical that heie we have sex-hoimone 
sensitive vasculai tissue in the infeiioi tuibinate, and as long 
as this tissue is in its piopei location, the body response is 
noimal, not desmoplastic If, howevei, a small poition o 
vasculai tissue of the infeiioi tuibinate type weie to be foun 
in the periosteum in the developmental stage, theie would be 
adequate leason foi the mesenchyma of the peiiosteal lavei 
to piovoke an attempt to wall off this ectopic tumoi with 
connective tissue, its only potential foi iespouse The le- 
spouse would not begin until the sensitizing hoimones stai 
to ciiculate in pubeity 

CLINICAL COURSE 

The juvenile angiofibioma is a benign expanding entitVi 
often somewhat encapsulated and noninfiltiating, which oiigi' 
nates in the posteiior naies oi nasophaiynx It is composed 
of mixed angiomatous and fibious tissues occuiimg almost 
solely in adolescent males, with a tendency to involute spon¬ 
taneously upon full sexual matuiity 

The phiase, “tendency to spontaneous involution,” as used 
in contrast to the geneial comment in the literatuie, is based 
upon the author’s personal experience with four cases of 
active, young, healthy males—all in the second decade of hto 
This IS supported by the more voluminous experience of Fig* 
and Davis" in which they stated, “We never observe the com¬ 
plete spontaneous disappearance of these fibromas that is 
often referred to in the literature” 

In the outstanding report by Martin, Ehrlich and Abels," 
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to this ectopic location of tissue in embiyology, paiticulailv 
of the same geim layer That the angiomatous coniponenl 
might be the most impoitant has been suggested by Maitm, 
Ehilich, and Abels The fibious lesponse is piobably des 
moplastic in nature, provoked by the local ectopic vasculai 
tumoi and the geneial endocrine xesponse to it of the giound 
substance of the body It is well nigh impossible to piove the 
speculation that these tumoi s aiise as i espouses to ectopic 
vascular tissue, since no one has ever lepoited the obseivation 
of a juvenile angiofibioma developing fiom its incipienc} 
Usually when fust seen, they aie alieady of model ate size 
Nonetheless, it seems logical that heie we have sex-hoiiuoae 
sensitive vascular tissue in the inferioi tuibinate, and as long 
as this tissue is in its piopei location, the body i espouse is 
noimal, not desmoplastic If, howevei, a small poition of 
vasculai tissue of the infeiioi turbinate type weie to be found 
in the peiiosteum in the developmental stage, theie would be 
adequate reason foi the mesenchyma of the peiiosteal layei 
to piovoke an attempt to wall off this ectopic tumoi with 
connective tissue, its only potential foi lesponse The le- 
sponse would not begin until the sensitizing hoimones stai 
to ciiculate in pubeity 

CLINICAL COURSE 

The juvenile angiofibioma is a benign expanding entityi 
often somewhat encapsulated and noninfiltiatmg, which oiigi- 
nates in the posteiior naies oi nasophaiynx It is compose 
of mixed angiomatous and fibious tissues occuiring almost 
solely in adolescent males, with a tendency to involute spon¬ 
taneously upon full sexual matuiity 

The phiase, “tendency to spontaneous involution,” as used 
in contiast to the geneial comment in the liteiatuie, is based 
upon the authoi’s peisonal expeiience with fom cases of 
active, young, healthy males—all in the second decade of hfe 
This IS suppoited by the moie voluminous expeiience of FiS' 
and Davis^^ in which they stated, “We nevei obseive the com¬ 
plete spontaneous disappeaiance of these fibiomas that is 
often lefeiied to in the liteiatuie ” 

In the outstanding lepoit by Mai tin, Ehihch and Abels,’’ 




Figure 3 —Case 4 Pretreatment hematovj lin and and eosin stain 
photomicrograph to emphasize the thin areolar like quality of the 
supporting connective tissue seen in Figure 1 (X 400) 



Figure 4 —Case 4 Post-treatment photomicrograph Hematoxylin 
and eosin stain shots s the denseness and maturity of the connec¬ 
ts e tissue and the large vascular spaces m Figure 2 (X 400) 











Figure 3 —Case 4 Pretreatment hematoxylin and and eosin stain 
photomicrograph to emphasize the thin areolar like quality of the 
supporting connective tissue seen in Figure 1 (X 400) 



Figure 4 Case 4 Post-treatment photomicrograph Hematoxylin 
and eosin stain shows the denseness and maturity of the connec¬ 
tive tissue and the large \ascular spaces in Figure 2 (X 400) 
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Figure 7—Case 2 Photomicrograph Toluidine blue stain shows 
the pink-violet metachromasia of the ground substance together 
with man} mast cells (X 180) 



Figure X —Case 2 Photomicrograph Toluidine blue stain follow - 
ing incubation with 750 T R U Wjdase There is almost a com¬ 
plete loss of the metachromasis following depol}menzation Mast 
cells still are Msible (X ISO) 
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Figure 5 —Ctfjc I Toluidme blue stain shows the pink-sio^ft 
metachromasia of the perivascular ground substance with numer 
ous mast cells m this photomicrograph (X 180) 



Figure 6 —Case I Photomicrograph Toluidme blue stain create 
with 750 T R U Wydase The loss of metachromatic stain of t ^ 
large polymer mucopolysaccharides is noted Mast cells are st> 
clearly visible (X 180) 




Figure 7 —Case 2 Photomicrograph Toluidine blue stain shotv s 
the pink-tiolet metachromasia of the ground substance together 
with man} mast cells (X 180) 



Figure S —Case 2 Photomicrograph Toluidine blue stain follows - 
ing incubation si ith 750 T R U Wsdase There is almost a com¬ 
plete loss of the metachromasis follosiing depol}Tnenzation Mast 
cells still are MSible (X 180) 






Figure 9 —Case 3 Photomicrograph Toluidine blue stain s o 
pmk-violet metachromatic material about the vessel ast 
well visualized (X 180) 



lhV * ^ V"ff. I 

t\v p A*.-. ^ : , 

r A' ^''' , ^ '«>*! 

Figure 10 —Case 3 Photomicrograph Toluidine blue stain foj 
lowing incubation with 750 T R U Wydase Shows a considera ^ 
decrease in the metachromasis but mast cells still present (X l^Ol 




Figure 11—Case 1 Photomicrograph Schiff periodic 
shLs the general diffuse pink coloring of the penvascular muco¬ 
polysaccharides (X 180) 
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Figure 9 —Case 3 Photomicrograph Toluidme blue stain s o 
pmk-violet metachromatic material about the vessel ast 
well visualized (X 180) 
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figure 10 —Case 3 Photomicrograph Toluidme blue stain 1®! 
owing incubation with 750 TRU Wydase Shows a considers < 
lecrease in the metachromasis but mast cells still present (X 1° > 





Figure 15 —Case 3 Photomicrograpli Schiff penodic acid stain 
shows the penvascular pink staining ground substance Collagen 
stains orange (X 180) 



Figure 16 —Case 3 Photomicrograph Schiff penodic acid stain 
followmg incubation with 750 TRU W)dase Stam is not re- 
markablj different than untreated section There is a decrease 
m the penvascular stain. (X 180) 





Fig 7 ire 13 —Case 2 Photomicrograph Schiff periodic acid stain 
shows Its nonspecific nature Collagen stains orange, and penvascu 
lar mucopolysaccharides are bright pink (X 180) 




















f/gKic 18—Case 1 Photomicrograph Colloidal iron stain ° 
lowing incubation with 750 TRU Wydase Minimal change i^ 
appearance of collagen, only slight decrease in perivascular groun 
substance (X 180) 






Figure 23—Case 1 Postoperati\ e photomicrograph Hematoxjlm 
and eosin stain of the angiofibroma shou s tumor contammg ^ ascu- 
lar spaces tsith prommant and mature endothelial cells Thej are 
surrounded b) fibrous connecme tissue SMth some fibtoblasts 
t isible There is no et idence of thrombosis of the \ ascular spaces, 
necrosis, or other changes attnbutable to radiation effect (X 180) 



Figure 24 —Case 2 Photomicrograph Hematoxjlm and eosin 
stain of angiofibroma shows some round cell infiltration together 
with areas of soung and also mature % ascular spaces Connecme 
tissue shows sanous degrees of maturation (X ISO) 












Figure 21—Case 2 Colloidal iron sta.n shows the »bundancc»f 
blue staining ground substance particularly a ou 
sel formations (X 180) 



Figure 22 —Case 3 Colloidal iron stain following incubation 
750 T R U Wydisc There is a considerable loss in the rne 
chromasia However, mast cells are still fairly MSible (X 1° I 









Slide 2—Case I Postoperatl^e appearance of nasophar)n\ shows 
right eustachian tube and choana with no eMdence of tumor 
w-ithm Msible limits 



Slide 3 Case 2 Preoperatis e nasophar) ngeal colored slide show s 
a large lobular mass in the nasopharjnx, mosth on the left 




SIliie I Ctfjc 1 Preoperative nasopharyngeal colored slide shows 
the round red mass in the right nasopharynx with white exudate 
on ics surface 
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which, analyzed 29 cases of this tumor duiing a 20-yeai peiiod, 
it was leported that none of these occuiied in the female 
In contiast to this, the excellent compiehensive and analj’tic 
study by Figi and Davis“ of 144 cases, reported ovei a 30-yeai 
peiiod was divided into two groups the first group of 63 
cases, reported between 1910-1939, included five females, or 
7 9 per cent, in 51 cases reported from 1940-1949, all were 
males, or 0 per cent females, with an overall aierage of 4 4 
per cent females foi the entire series It is of considerable 
interest to speculate on the reason for the large statistical 
diveigence between the fust and second group of then sei.es 

The onset of symptoms laiies from seven to 19 years, with 
an average of 14 years in one iepoi*t,*- and ten to 21 years of 
age, with an average of 18 years for the second senes ” It 
IS estimated that the incidence of this tiimoi is 05 pei cent 
of all neoplasms of the head and neck The signs and sjTnp- 
toms of this entity have a general march of progression and 
almost invariably occur in the following order Nasal ob¬ 
struction, lecurient epistaxis, progressive deformity of the 
palate, face, and throat, rhinolalia, and anosmia, not in¬ 
frequently, however, alarming epistaxis may be the first 
complaint The maich of symptoms is usually brought to an 
abrupt halt by the thoiough and astute observations of the 
fust clinician to examine the patient This fact becomes moie 
impressive when it is realized that sjTnptoms in one senes 
were present from one month to six years with an average 
of one and one-half yeais Because of the extreme vasculaiity 
of the tumor, heroic measures aie often required to control 
bleeding These may be from tamponade to bilateral carotid 
ligation The general clinical course of the disease is such 
that constant obseriation is necessary, and the proper selec¬ 
tion of both time and method for definitive treatment is of 
utmost impoi-tance 


DIFFERENTIAL DIAGNOSIS 

It is extremely important to make a differential diagnosis 
between the angiofibroma and any of the other tumors which 
occui in the nasophaimx The general characteristic of this 
tunioi IS a smooth, cccasionallv lobiilai, fiim, haid, red mass 


slide 4 — Case 2 Postopera¬ 
tive nasopharyngeal colored 
slide shows the absence of the 
tumor with the left posterior 
nans and choana visible 

Shdi 5 (Not Shown) Case 3 
Preoperative nasopharyngeal 
colored slide shows a large 
mass in the nasopharynx, pre- 
dominently on the left 

Slide 6 (Not Shown) Case 3 
Preoperative, post-estrogen, 
colored slide of nasopharynx 
shows a change in color and 
size of the tumor mass 

Slide 7 (Not Shown) Case 3 
Postoperative colored slide 
shows a spacious nasopharynx 
but a recurrence visible in the 
center of the mirror 

Slide S —Case 4 Preoperative, 
pre-estrogen nasopharyngeal 
colored slide shows a smooch 
red tumor mass on the right 
with some visibility of the 
left choana 

Slide 9 (Not Shown) Case 4 
Preoperative, post-estrogen 
therapy, nasopharyngeal col¬ 
ored slide shows the degree 
of the recession of the tumor, 
36 days after treatment, to 
the extent of being able to 
see the right eustachian tube 
and part of the right choana 
superiorly 

Slide 10 —Case 4 Postopera¬ 
tive nasopharyngeal colored 
slide shows absence of the 
tumor and the clear visibility 
in the mirror of the right 
eustachian tube and the pos¬ 
terior tips of the middle and 
inferior turbinates 





SCHIPF NASOPHARYNGEAL ANGIOFIBROMA 


999 


liaired, v.hite male, ^^as admitted to the first hospital on Jan 23, 1950, 
with the complaint of difficulty in hreathing through the right nostril 
and recurrent epista'x-is for the previous nine months On Jan 26, re- 
moval of the red, firm tumor mass from the right nasopharynx was 
attempted but not completed due to excessive bleeding however, the 
specimen was reported as 3 uvenile angiofibroma On Feb 3, a large 
tumor mass was removed from the nasopharynx with electrocauterj, but 
the excision was not considered complete Piofuse bleeding occurred 
during the operation and for the followung two weeks He received 
1600 r of X radiation in an attempt to scarify the tumor and pi event 
further bleeding This was followed bv an acute respiratory infection 
and otitis media, which responded to penicillin therap\ On April 19 
he was discharged fiom the hospital with a moderate sized mass still 
present in the right choana On Aug 31 he was admitted to a second 
hospital because of recurrent epistaxis and difficult! in breathing On 
Sept 22 he w'as transferred to this hospital for definitne treatment 

On physical examination a firm, pale led mass was seen in the naso 
phannx and after detailed studj appeared to be attached to the medial 
plate of the right pteivgoid and the base of the sphenoid across the mid- 
line (see Slide 1) The remainder of the phi si cal examination was 
essentiall} normal except for hypertrophy of the tonsils 

Laboratorj studies revealed a noimal lieniogiam with 7500 white blood 
cells, 14 gm hemoglobin, and a platelet count of 213,000 The Kahn test 
was negative, urine, normal, bleeding and clotting time, noimal 

Xraj examination revealed a mass about 3 cm in diameter Iving in 
the nasopharjn\ on the right No osseous destruction was noted Diffuse 
clouding of the right antrum and ethmoids was also noted After a dis¬ 
cussion at the Tumor Board, it was suggested that additional X-ra> 
therapi be tried and 1800 i at the skin was delivered via two alternating 
portals of 300 r daili for a total depth dose of 2970 r This did not seem 
to ariest the growth of the tumoi, and since the patient had had surgeij 
and two courses of Xraj therapi, a consultation was aiianged wuth 
Haies Martin, M D, who suggested testosterone but believed that surgery 
would eientually be necessarj This proved to be the case The patient 
w as gn en 25 mg of testosterone propionate, q i d , for 36 dai s The 
tumor did not appear to grow, but neither was there much eiidence of 
iniolution On Jan 24, 1951, the right external carotid was ligated, the 
right middle turbinate remoied, and the entire mass eiiilsed with a cold 
snare of especialh heaiw piano wire When this snare was fiimh in 
place through the nose, a cut was made on the pieveitebral fascia via 
the mouth and extended to the periosteum of the sphenoid—not disturb 
mg the tumor This permitted a plane of clear age, along which the 
eiulsion could take place With a pull of tremendous force, the tumor 
toie nee from the nasopharrnx taking with it the anterior wall of the 
light sphenoid with its sphenopalatine aiteij The bleeding that fol- 
lowed was brisk but quickly controlled when a few small remaining pieces 
ot tumor were lemoved (see Pig 23) A postnasal pack was used to 
control the slight postoperative bleeding The nose was unpacked and 
Dieeding was minimal until Peb 3, when the patient suddenlj began 
to bleed profiiselr This was lapidlr controlled br fulgurating the aiea 
ot the erulsed sphenopalatine arteri Prom this time on, healing was 
unerentful and the nasopharrnx appeared clear except for a small, 
suspicious gianular mass in the right fossa of Rosenmueller A biopsy 
\as taken and found to be granulation tissue All other check biopsies 
® hrea weie negatue The patient has had no recurrence (see 

alide 2) 

Case 2 DR a 53 rear old, auburn haired, well der eloped well noiir- 
siied, white male fust noticed difficultv in breathing at age IS, while 


998 


SCHIFF NASOPHARYNGEAL ANGIOFIBROMA 


With occasional areas of ulceiation and exudation, depending 
upon the amount of bleeding, tiauma, or secondaiy infection 
which has been present previously These chaiacteiistics 
diffei gieatly fiom nasophaiyngeal carcinoma, and the dif¬ 
ferential diagnosis for this entity is not difficult The choi- 
doma m this aiea might well pioduce some confusion, but 
loentgenogiaphic diagnostic studies should be of consideiable 
help 

Adenoid tissue may cause nasal obstiuction but is easily 
differentiated by the chaiacteiistic, soft, ii regular mass along 
the mucosa 

Benign tumors of the salivaiy gland in the nasophaiynx 
may be him like an angiofibroma, but then appealanee and 
location should make the diagnosis appaient Chondiosai- 
coma or angiosaicoma can pioduce a consideiable amount of 
confusion This has been noted in detail in the case report 
by Wii th and Slnmkin Even tissue obtained by biopsy m 
the early stage of the disease failed to reveal the tiue natuie 
of the tumor The diagnosis was later confirmed at secondaiy 
and teitiaiy suigicai pioceduies, and also at neciopsy when 
metastatic aieas were found in the lung fields The appeal- 
ance of pulraonaiy metastases would immediately mitigate 
against a diagnosis of angiofibroma, however, the most 
common tumor for which a differential diagnosis must be 
made is the choanal polyp In general, this is not difficult, 
foi the choanal polyp has its chaiacteiistic smooth, glistening 
surface and a pale, edematous, tianslucent appeaiance Theie 
is usually veiy little definite ledness to the tumor, and occa¬ 
sionally a few dilated vessels may be seen on the suiface One 
of the most impoitant and yet often neglected pait of an 
examination foi nasophaiyngeal tumor is the digital palpa¬ 
tion The diffeience in the feeling of a choanal polyp to the 
finger and that of an angiofibioma is so contiastmg that 
seldom will one be led astiay If the index of suspicion foi 
this vasculai tumor lemains high, the accidental lemoval of 
a misdiagnosed polyp, with its subsequent massive hemoiihage, 
would be avoided 

CASE REPORTS 

EGR.Ji a 20 ^ ear old,'i\ ell developed, ell nounshed bioun 


Caie 1 
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haired ishite male, is as admitted to the first hospital on Jan 23, 1950, 
with the complaint of difficulty in breathing through the right nostril 
and recurrent epistaxis for the preiious nine months On Jan 26, re¬ 
moval of the red, firm tumor mass from the right nasopharynx was 
attempted but not completed due to excessive bleeding however, the 
specimen was reported as juvenile angiofibroma On Feb 3, a large 
tumor mass was removed from the nasopharjuix with electrocauterv, but 
the excision was not considered complete Profuse bleeding occurred 
during the operation and for the following tvso w'eeks He received 
1600 r of X radiation in an attempt to scarifi the tumor and pi event 
further bleeding This was followed bv an acute respiratorv infection 
and otitis media, which responded to penicillin theiapv On April 19 
he was discharged from the hospital with a moderate sized mass still 
present in the right choana On Aug 31 he was admitted to a second 
hospital because of recurrent epistaxis and difficultv in breathing On 
Sept 22 he was transfeired to this hospital for definitive treatment 

On phvsical examination a firm, pale red mass was seen in the naso- 
pharvnx and after detailed studv appeared to be attached to the medial 
plate of the right ptervgoid and the base of the sphenoid across the mid- 
line (see Slide 1) The remaindei of the phvsical examination was 
essentiallv normal except for hypertrophy of the tonsils 

Laboratorj studies revealed a noimal hemogiam with 7500 white blood 
cells, 14 gm hemoglobin, and a platelet count of 213,000 The Kahn test 
was negative, urine, normal, bleeding and clotting time, normal 

eJ-amination revealed a mass about 3 cm in diameter Iving in 
the nasopharvnx on the right No osseous destruction w as noted Diffuse 
clouding of the right antrum and ethmoids was also noted After a dis¬ 
cussion at the Tumor Board, it was suggested that additional X-rav 
therapv be tried and 1800 r at the skin was deliv ered i la two alternating 
Portals of 300 r dailv for a total depth dose of 2970 > This did not seem 
to arrest the growth of the tumoi, and since the patient had had surgerj 
and two courses of X rav theiapv a consultation was arianged with 
Haves Martin, MD who suggested testosterone but believed that suigerv 
would eventually be necessaij This proved to be the case The patient 
vas given 25 mg of testosterone propionate, qid, foi 36 davs The 
not appear to grow, but neither was there much evidence of 
'Pj^on On Jan 24, 1951, the right external carotid was ligated, the 
ignt middle turbinate removed, and the entire mass evulsed with a cold 
ti ®®P®oiallv heaw piano wiie When this snaie was fiimlv in 
tho “’’nngh the nose, a cut was made on the pievertebral fascia via 
insr extended to the peiiosteum of the sphenoid—not disturb- 

p\ni tumor This permitted a plane of cleavage, along which the 
torp^fP** take place With a pull of tiemendous force, the tumor 

nasopharvnx taking with it the anterior wall of the 
lowed with its sphenopalatine arterv The bleeding that fol 

of brisk but quicklv controlled when a few small remaining pieces 

confrm ti removed (see Fig 23) A postnasal pack was used to 
blppriin slight postoperative bleeding The nose was unpacked and 
to Meof minimal until Feb 3 when the patient suddenlv began 
of thp^ Q pi ofuselv This w as rapidlv controlled bv fulgurating the area 
unevpnffni arterv From this time on, healing was 

sustiipini, nasopharvnx appeared clear except foi a small 

was tii,p ’ mass in the right fossa of Rosenmuellei A biopsj 

from thi ^ found to be granulation tissue All other check biopsies 

Slide 2)^ vvere negative The patient has had no recurrence (see 

^ ^ “Sisurold auburn haired, well developed, well nour- 
e male fust noticed difficultv in breathing at age IS, while 
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With occasional aieas of ulceration and exudation, depending 
upon the amount of bleeding, tiauma, or secondaiy infection 
which has been present pieviously These chaiactenstics 
differ gieatly from nasophaiyngeal caicmoma, and the dif- 
feiential diagnosis for this entity is not difficult The choi- 
doma in this aiea might well produce some confusion, but 
loentgenographic diagnostic studies should be of consideiable 
help 

Adenoid tissue may cause nasal obstruction but is easily 
differentiated by the characteristic, soft, irregular mass along 
the mucosa 

Benign tumors of the salivary gland in the nasopharynx 
may be firm like an angiofibroma, but then appearance and 
location should make the diagnosis apparent Chondiosai- 
coma or angiosarcoma can produce a considerable amount of 
confusion This has been noted in detail in the case repoif; 
by Wirth and Shimkin Even tissue obtained by biopsy in 
the early stage of the disease failed to reveal the true natuie 
of the tumor The diagnosis was later confirmed at secondaiy 
and teitiaiy suigical procedures, and also at necropsy when 
metastatic areas were found in the lung fields The appear¬ 
ance of pulmonary metastases would immediately mitigate 
against a diagnosis of angiofibroma, however, the most 
common tumor for which a diffeiential diagnosis must be 
made is the choanal polyp In general, this is not difficult, 
for the choanal polyp has its characteristic smooth, glistening 
surface and a pale, edematous, translucent appearance There 
is usually very little definite redness to the tumor, and occa¬ 
sionally a few dilated vessels may be seen on the surface One 
of the most impoitant and yet often neglected part of an 
examination for nasopharyngeal tumor is the digital palpa¬ 
tion The difference in the feeling of a choanal polyp to the 
finger and that of an angiofibioma is so contrasting that 
seldom will one be led astray If the index of suspicion for 
this vascular tumor remains high, the accidental removal of 
a misdiagnosed polyp, with its subsequent massive hemorrhage, 
would be -avoided 

CASE REPORTS 

Case 1 EGR Ii a 20 ^eal old, v.ell de\eloped, well nouuslied btown 
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endence of recun ence uas noted at an^ time and the patient uas dis 
charged on Dec 7, 1951 (see Slide 4) 

Case S IV E , a 23-^ ear-old w ell dei eloped, ell noui ished niai ried, 
white male with carrot led haii, was admitted to the first hospital on 
Sept 12, 1951, and transferred to this hospital three da^s later foi de- 
fmitne treatment His chief complaint was recurrent nosebleed and 
progressne difficult! in breathing on the left He had a history of seiere 
nasal hemoi rhage dating from age 18 in the last i eai of high school 
These were treated but no one looked in his nasophaivnx until admission 
to this hospital 

The phisical examination was essentall' noinial except foi a laige 
mass, 2 5x2x2 75 cm filling the entiie left choana and extending down 
into the area of the pre!eitebral fascia on the left (see Slide 5) The 
mass appeared to be attached to the posteiior and lateial wall of the left 
nasopharinx The patient had freckles red haii, and a ginecoid dis 
tnbution of pubic hair Genitalia weie noimal 

Laboiator! studies showed normal uiinaHsis and hemogiam 

Xra\ examination demonstrated well deieloped sinuses The frontal 
sinuses were somewhat larger than noimal as often seen in pituitar! 
oieractnitv The mass was obsei!ed m the left nasopharinx, but no 
erosion or iniasion was visualized 

It was decided to tri estrogen theiapj in this case since androgen 
therapi produced some change but not adequate imolution The patient 
was given 5 mg of estrogen (Stilbesterol) three times daili foi one 
month During this time he noted enlargement of the breast and a 
decrease in libido This haiing been explained to the patient and his 
Wife beforehand did not disturb the familv lelationship During the 
period of estrogen therap\, there was a i ei! definite change in appearance 
*^6 tumoi from a large red, swollen, firm mass to one that was con 
siderabh smallei and which had become pale purple in color, suggesting 
that of an allergic mucosa (see Slide 6) The tumoi had become almost 
ston\ hard to palpation 

It had been pieiiousli decided to remo\e the tumor regaidless of the 
response to hormonal theiap! On Jan 16, 1952, undei pentothal endo¬ 
tracheal anesthesia with a cuff the left infenoi turbinate was remoied 
the tumor was grasped with a heax! piano wiie snare and an attempt 
was made to exulse it as had been done in prexious cases The greater 
of the tumor came free fioni the anteiioi xxall of the sphenoid 
tsee Fig 25) howexer theie appealed to be some residuum on the 
medial pterxgoid plate and some small areas of inxolxement of the pie- 
xeitebial tissue doxxn to the C-1 This was remoxed xxitli a cutting cauterx 
loop Blood loss XX as moderate and brisk but apparentlx considerablx less 
• i®** *b the prexiouslx treated cases One thousand cubic centimeters of 
adequaT^^ replaced xxhile in the operating loom This xxas more than 

. Posloperatixe course was unexentful except foi the remoxal of the 
j packs on the fifth dax resulting in a brisk sex ere hemorrhage 

controlled bx packing and extensixe cauterx Fixe hundred 
timeters of blood xxas again replaced 

^ check biopsx from the left lateral xxall of the nasophaixnx 
12 * Ts residual tumor This aiea was extensixelx fulgerized on April 
turn a ^ Patient remained asxmtomatic until Max 8 1953 xxhen he re- 
srmii ®°me sxxelling on the left cheek Re-examination rex'ealed a 

g] , * tissue of the lateral wall of the nasopharxnx posteriori! (see 

Xr-fi ' f this tissue lexealed juxenile angiofibroma Lateral 

s of the skull and sinuses demonstrated a piobable inxolxement of 
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in school At age 20 he had an opeiation foi a deviated nasal septum, 
aftei which his bieathing was not improved In Maich, 1951, he was 
opeiated upon foi adhesions in the nasal an way to lelieve the inci easing 
nasal obstiuction The tunioi vas fust discoveied at that time On 
Maich 26, an attempt was made to lemove the nasal tumoi, but only half 
of It nas excised The blood loss was about 600 cc The patient nas 
tiansfeiied on June 6 to this hospital foi definitive tieatment 

On admission the physical examination proved to be essentiallj nega 
tive except foi a ted, him mass, 2\2 5x3 cm, attached to the left lateial 
nasal wall and medial pteivgoid plate, obstiucting the entiie left choana 
(see Slide 3) A small subdigastiic node was palpable on the left Pubic 
hail distiibution was of gjnecoid type Genitalia weie slightU undei 
developed foi his age 

Laboiatoi r studies levealed essentalh noimal uimalysis and hemogram 
The white blood cell count was 6800, hemoglobin, 14 gm 

Cliest Xiav uas noimal Xiav of the skull showed a mass in the 
nasophaiynx measuiing 2 5\3\3 5 cm The anteiioi, medial, and infeuot 
mat gins appealed to be fiee but seemed to meige into the bony stiuctuies 
along the supeiioi and lateial maigins Theie was no evidence of etosioii 
and invasion 

Because of a histoiy of alleigies, appiopiiate tests iveie peifoimed 
showing a 3+ leaction to chicken, nuts, gieen peppeis, malt, and house 
dust The patient was given 25 mg of testosteione piopionate, qid, foi 
two months, with no diamatic change, howevei, the giowth did not 
seem to have inci eased, and slight involution was suggested 

On July 11, under pentothal anesthesia with endotiacheal cuff, the left 
middle and mfeuoi tuibinates weie lemoved and the tumoi mass well 
visualized An attempt was made to lemove the tumoi with the cauteij 
snaie, but only a portion was excised and massive bleeding ensued 
Tins was conti oiled bv a packing With biting foi ceps, woiking via the 
nose and mouth combined, the mucosa was stiipped off the preveitebial 
fascia and the pei losteum elevated off the base of the sphenoid With 
consideiable foice this was evulsed taking with it almost the eiitiie tumoi 
and pait of the antenoi wall of the sphenoid The bleeding that followed 
again was busk and vigoious but as in othei proceduies when cleaned 
down to baie bone, it w'as easily conti oiled About 1500 cc of blood 
loss was leplaced duiing suigeiy Firm antenoi and posteiioi packs 
weie inseited, and the patient was letuined to the waid m good con 
dition The pathologic lepoit was “juvenile angiofibioma” (see Fig 24) 

On the fifth postopei ative daj, the last of the packs W'us removed and 
busk, blight led bleeding began This was easily conti oiled by piecise 
suction cauteij to the anteio supeuoi wall of the sphenoid and the 
nasophaiinx lepacked On July 19 eight davs aftei suigeiy the patient 
complained of headache, was listless, letliaigic and developed a swcHmg 
of the left cheek His feiei lose to 104 2° F A lepeat complete plnsical 
examination at that time failed to show am neuiologic oi svstemic cause 
foi this maiked elevation It was assumed that this piobabli lepiesented 
a thiombosis m the ptei\gomaxillaii space The patient was placed 
on a legimen of aspmn and foiced fluids in addition to the systemic 
penicillin and auieomjcm he had alieadj been given Tiie following 
dai 3 to 4 ft of vaseline packing was lemoied and the bleeding was 
conti oiled bi cautery No lepacking was necessaii On Julj 23 the 
patient bad inipi-oved consideiabli and the edema ot the left side of the 
face had subsided to a laige extent Continuous iubpection ot the naso 
nhaiinx lex'ealed onh a small nubbin of tissue on the lateial wall This 
was eientualh removed and the pathologic lepoit was “pxogenic gianu 
lonin’ The nasophaivnx was cleaned of ciust bi saline iiiigation No 
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A cut Tvas made through the periosteum of the sphenoid and elevated 
below the attachment of the tumor This gave a plane of cleavage for the 
evulsion of the tumor on this occasion. Considerable force was required 
to tear the tumor free, and it came out with a good margm of normal 
mucosa. The time required for its removal was verv short bv comparison, 
and the blood loss was estimated at onlv 250 cc Some difficultv was 
encountered m gettmg this mass of tissue out through the right nans 
since Its macroscopic measurement on removal was 3x4x13 cm. The 
nasopharynx, bemg packed off the mass was manipulated from its en¬ 
trapment in the right external nasal vestibule On gross sectioning of the 
specimen, several cvstic-looking spaces were noted one having a trans 
verse diameter of 0 G cm The tumor appeared to have been removed m 
Its entiretv at this time (see Slide 10) 

The postoperative course was uneventful, with no major hemorrhages 
when the packmg was removed. The nasopharmx healed so well that it 
"as uifficult to beheve the size and source of the original tumor Follow¬ 
up check m 1956 revealed no evidence of recurrence 

It IS with considerable regret that, due to conditions bevond our control 
histochenucal studies of this case were not possible 


TRE.ATMENT 

Treatment foi juvenile angiofibioma may be placed in 
several categories, however, the indimdual therapy of a 
given case must be equated and treated as a specific problem 
of its own. Since this tumor is generally bemgn, but locally 
malignant, it should be treated with this in mmd It is felt 
by many authorities that the mass will mvolute and present 
no further problem for the patient As has been previously 
noted, the authors with the largest series aie in complete 
*iisagreeraent with this feehng An early decision for treat- 
ment will appear to be highly advantageous Waitmg for the 
expected involution of this tumor is but to wait for the tumor 
m glow bigger and present more problems at a later date 

Local Chemical Theiapy 

^ of local chemical sclerosing agents is a natural 

j- ought that occurs when treating tumors winch are essential- 
I 1 ascular in nature. McFarland^^ used the following chemi- 
phenol, lithium salicylate, snake venom, and 
sodium morrhuate. His conclusion was that none of these 
n i-ered the course of the tumor, favorably or adveiseh*. Scle- 
roiiug mjections were also used by Figi and Davis^^ in one 
^se. In general, howexer, injections of tins type have little 
onefit to offer and few present advocates for its use The 
mjection site bleeds, and if tissue sloughs, theie is then a 



1002 


SGHIFF NASOPHARYNGEAL ANGIOFIBROMA 


the left ptei ygomavillai y space He was given a course of Xiay therapi 
thiough two poitals foi a total of 2C00 i tissue dose This was supple 
mented by ladon seeding of G me of the ptei ygomaxillai y space via a 
Caldwell Luc appioach The posterioi wall of the left antrum during 
suigeiy appeared to be papei thin, with a highly vasculai tumor beneath 
its peiiosteum A series of ladon seeds iias geometiically inserted so 
as to inciease the tissue dose to a total of about 3700 r On June 4, the 
swelling appeared to have deci eased almost entirely, and no tumoi was 
visible The patient was dischaiged fiom the hospital with the tumoi 
apparently under contiol In Octobei, 1955, the authoi was notified bv 
letter of the recuiience of the tumoi, and in the early pait of 1956 an 
extensive exenteiation of the left ptei ygomavillaiy space was peifoimed 

Case J/ LP, a 20-jeai old, well developed, well nourished, white male, 
with cairotied haii, was admitted to this hospital on Maich 20, 1952, 
with the chief complaint of piogiessive difficulty in bieathing thiough 
the light side of the nose No histoiy of epistavis was piesent Nasal 
obstiuction staited about one yeai piioi to admission Being the fouith 
case of this tumoi seen within a penod of two yeais, the pieopeiative 
diagnosis nas made immediatel} 

The physical examination was essentially noimal except foi a red, 
film tumoi, 15x2x3 cm, seen in the nasophaijnx, mostly on the light 
and fiee on all sui faces except foi its attachment to the antenoi wall 
of the light sphenoid and right medial pteijgoid plate (see Slide 8) The 
hail distribution was essentially noimal Genitalia were smaller than 
usual foi the patient’s age 

Laboiatoij examinations showed noimal hemogiams and urinalysis 

Xia\ examinations demonstiated a 2x2x3 cm mass in the light naso 
phaijnx Some clouding of the light ethmoid ivas also noted 

Because of pievious expeiience in endociine theiapy, it was decided to 
take a biopsy specimen of the tumor piioi to instituting estiogen therapv 
to see whether the clinical evidence was confiimed bj micioscopic proof 
of changes in the nature of this tumoi On May 20, thiee pieces of tissue 
xveie lemoved from difleient sections of the tumor (see Fig 1) This 
was to insure piopei sampling The bleeding was busk and blight red, 
with each bite, but it was leadilv contioiled bj suction cauteiy 

Following this, a couise of estiogen theiapy, (Stilbesterol) 5 mg thiee 
times daily for a month, was given Bnlaigement and discomfoit of the 
bieasts weie noted, togethei with a loss ot libido At the end of theiapy 
the patient noted incieased ability to bieathe and smell thiough the light 
side of the nose, a pleasuie he had not been able to enjoy foi some time 
The change in the clinical and microscopic appeal ance of the tumor can 
only be desciibed as diamatic (see Figs 1 and 2) The condensation of the 
collagen and matuiitj of the diminished numbei of blood vessels of these 
lepiesentative sections indicate the mannei in wdiich estrogen affects both 
the ground substance and vasculai component (see Figs 3 and 4) Clinic 
ally, the tumoi changed from a laige led, fnm mass with a somewhat 
boggy mucosal coveting, to a mass which decieased about one half in swe 
and increased in fiimness to feel almost like caitilage Kodachrome 
studies of the pie and postopeiative state could not show all the changes 
because of technical difficulties (see Slide 9) The patient was able to 
blow an through the light nostiil—a function which was impossible prior 
to therapy 

It had been decided prioi to estrogen theiapy that this tumoi would be 
removed surgically regaidless of the hoimone response On Aug H, 
undei pentotlial endotiacheal anesthesia, a laige piano wiie snaie was 
placed about the mass aftei having lemoxed the light infeiioi tuibinate 
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Ekctiocoagidation 

Hwh fiequencv oi diatheimal coagulation has the 
ovate slple hot-we t>-pe of electiic 
It has penetiation m depth It seems ^ 

tipe of theiapj- since these ciiiients tend , , 

seal oft blood vessels The oldei liteiatllie, ““j 

tiom the Continent, has numeioiis tieatment 

electiocoagulation In 1928 Rome- aesciibed his 

of fibiom^ by tins method The Fiench ““fte 

paiticularly, contain numeious lefeiences oi 

method howevei, in the past lo oi - je ’ , , 

high-fiequency coagulating cuiient as a comew'hat 

destlo^n4 the juvenile angiofibioma has 

into disuse This is in contiast to.the 

modahtv in the tieatment of small lecuiiences, i 

it IS highly effective 

Sex Hoi inone Theiapy 

Boedts" fiom his expeiience with hoimone ^ 

tieatment of angiofibioma, desciibed the use o tumoi 

case and then followed it with piogesteiol ' le 
did not cease its gioni;h, X-iay theiapy v.as len ’ 
finally the suigical lemoval of a laige pait ^ ^ limmone 

accomplished This is one of the eailiest uses o 
theiapy Unfortunately, theie weie no pie- oi pos 
slides nhicli could be consideied as demonstia mg 
the hoimone itself on the tumoi The final micios 
tion showed consideiable X-iay neciosis, toge lei v. i 
degiees of tissue leaction 

Appaientlv woiking on the piemise that the 
lutes, the hemoiihagic tendency decieases 
that it would be desiiable to acceleiate this ma uii ., > 

Ehrlich, and Abels'^ decided to test the use o ® 

theiapy Upon the administiation of 25 ® ® mnnop 

piopionate, they obsened in one case a lapid 
of the tumoi m the space of one month In t le v o ^ 
the piesent senes obseived following andiogen leiapi, 
nas some involution, but it was not diamatic A 
ism sjTidiome Mith polycythemia and nasophaiingea i 
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laige, law, bleeding suiface lather than a smooth unmtei- 
lupted capsule 

Radium Theiapy 

In these highly vasculai tumois, the inseition of a tiocar 
01 implantation of ladon seeds can pioduce alaiming hemoi- 
howevei, in small lecuirences, this modality may 
a Old satisfactoiy contiol The dose and the distance should 
e so calculated as to pioduce a maximum scleiosing action 
M ith a minimum iisk of ladioneciosis Figh’^ and Delavan'’^ 
placed consideiable lehance on ladium theiapy Foui seeds 
0 15 me each weie placed 1 cm apait by the authoi when 
seeding the left pterygomaxillaiy space of the patient in Case 
^ dosage of 6 me as lecommended by Mai tin, 

1 ich, and Abels The subsequent involution was satis- 
ac oiy Foistei''-’ used two flat apphcatois of 25 mg of 
ladium each, with one milhmetei lead filtei foi a peiiod of 
^ven houis A slight impiovement in the aiea was noted 
He then used cauteiy and additional deep X-iay theiapy be¬ 
cause of the lateial extension of this tumoi Thiough the 
j^’eais, ladium theiapy has had many advocates,'' but the 
consensus is that it is most useful foi smallei sized tumois 
and small lecuiiences 

X-iay Theiapy 

Because the angiomatous elements of many tumois aie 
iisiially ladiosensitive, X-iay theiapy is undoubtedly some¬ 
what helpful in 1 educing the vasculai ity of this tumoi The 
obliteiative endaiteiitis of Roentgen-iay theiapy will at least 
slew the giowth of new angiomatous tissue and obliteiate 
some of the vasculai spaces of the moie matuie tissue Piob- 
ably little, if any effect is noted on the fibious element Doses 
of 1000 to 1500 1 ovei each maxilla, oi 2000 to 2500 i thiough 
the haid palate, have been given by Mai tin, Ehilich, and 
Abels 

Since the theiapy is given befoie full facial giowth is 
leached some flattening of the facial bones fiom inhibition 
of then giowth centeis may occui This might be minimized 
by cioss-fiiing of the tumois thiough seveial poitals, oi 
lotation theiapy 
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increase in size of the now-existing spaces Figs 3 and 4 
aie high-powered photomiciogiaphs of the pie- and post- 
tieatment findings Note the maiked diffeience in the tis¬ 
sues, it IS haid to believe thej’ aie fiom the same patient 
These findings in the human individual confiim and coiioboi- 
ate foi the fust time the animal and experimental data which 
have been presented in detail in the preceding sections of this 
paper The clinical involution in this case was equally as 
dramatic (see Slides 8, 9, and 10) It is not meant to suggest 
that estrogen oi any hoimonal treatment is the complete an- 
svei to the problem for the angiofibroma, however, since it 
produces matuiation in the connective tissue components of 
the tumor and appears to deciease the amount of bleeding, it 
IS the author’s opinion that this type of therapy is certainly 
worth trying as a supplement to other modalities, particularly 
prior to surgery 

Suigical Th-eiapy 

There still exists a certain amount of controversy concern¬ 
ing the value of aggressive suigeiy for this tumor Martin, 
Ehrlich, and Abels'^ did not believe that aggressive treatment 
increased the number of cures, Figi and Davis^^ were of the 
opinion that it does increase the cure rate With the acknowl¬ 
edged limited experience in the four cases presented heie, it 
iiould certainly seem that the earlier the tumors are detected 
and the smallei they aie, the easier would be the possibility 
of complete removal In addition, the removal of the peri¬ 
osteum in the nasophaiynx to which the tumor is attached 
efinitely facilitates the excision of the tumor and probably 
lesults in a higher rate of cuie Again, since these tumors 
are sometimes treated conseivatively=^ and do not always 
cause death vhen untreated, it is necessary to temper courage 
" ith judgment if the tumor mass IS of such size that removal 
^ould possiblv jeopardize life The surgical removal of these 
^ois was noted m the histoiical section of this thesis to 
s ait in the Second Century and continue to the Twentieth 
entuiy Due to the fact that a number of approaches are 
Pijsically limited, there have been cyclic repetitions or le- 
isco\ ei les of these methods These tumoi s hav e been 
iemo\ed tiansnasally, nasophaijmgeally, tianspalatelv, bv le- 
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was described by Redoglia,®' indicating the obvious imbalance 
of the hoimonal system in i elation to the disease It is be¬ 
lieved that in hoimonal dysfunction an attempt should be 
made to coirect this endociine imbalance Androgen theiapy 
shows significant histological changes, paiticulaily m the 
vascular component and the giound substance Delaiue, et 
alnoted a deciease in tumoi size and a fibimoid type of 
degeneration which they believed accounted for the clinical 
effects of testosterone The exact natuie of this change is 
not completely discussed in terms of the metachromasia which 
they described in the giound substance 

Hypogenitalism, which has been noted by many in associa¬ 
tion with this tumoi, is piobably due to the oveiactivity of 
the anterioi pituitaiy which, in turn, has a suppiessive effect 
on the genital growth Since the andiogen output of the testes 
IS not sufficient to inhibit the pituitary and cieate a noiraal 
balance between the two, a tilt m this axis peisists It is in 
this type of endociine configuration that the angiofibioma 
can potentially develop 

Using a diametiically opposite lationale of endociine thei¬ 
apy, this authoi felt that if the angiofibroma weie exclusive 
m the male sex, the alteiation of the andiogen-estiogen pitui¬ 
taiy axis by making the male more female might pioduce 
involution of the tumor Therapy of this type has its well- 
established paiallel in the modem lationale of the treatment 
foi caicinoma of the pi estate by castiation and high doses 
of estiogen Since the therapy appeared to be on a fum 
logical basis, it was decided to tiy it on the subsequent two 
cases In Case 3, it was used without pievious biopsy, as a 
pilot observation to see whethei involution occuiied Dosages 
of 5 mg of Stilbesteiol foi one month, thiee times daily, weie 
given The involution was sufficiently exciting to make suie 
that pietheiapy biopsy would be taken in the futuie In Case 
4, this was done and the involution was even moie diamatic 
Pieoperative micioscopic sections (see Fig 1) show the im- 
matuie connective tissue and the abundance of young vasculai 
spaces Post-theiapy micioscopic sections (see Fig 2) le- 
vealed the matuiation of the collagen and a considerable de¬ 
ciease in the numbei of vascular spaces, together with an 
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increase in size of the now-existmg spaces Figs an 
are Ingh-powered photomiciogiaphs of the pie- and pos 
tieatment findings Note the marked diffeience in tie is 
sues, it IS haid to believe they aie fiom the same patien 
These findings in the human indi\’idual confirm and coiio oi 
ate foi the fust time the animal and expeiimental data which 
have been presented in detail in the preceding sections of tiis 
paper The clinical involution in this case was equallj as 
diamatic (see Slides 8, 9, and 10) It is not meant to sugges 
that estrogen or any hormonal tieatment is the complete an- 
suei to the problem for the angiofibroma, however, since i 
produces maturation in the connective tissue components o 
the tumor and appears to decrease the amount of bleeding, it 
IS the author’s opinion that this type of therapy is ceitainh 
woith trying as a supplement to other modalities, paiticulailj 
prior to surgery 

Swgical Theiapy 

There still exists a ceiTain amount of controversy concem- 
ing the value of aggressive surgery for this tumor Martin, 
Ehrlich, and Abels'- did not believe that aggressive tieatment 
increased the number of cures, Figi and Davis" were of the 
opinion that it does increase the cure rate With the acknowl¬ 
edged limited experience in the four cases presented here, it 
would certainly seem that the earlier the tumors are detected 
and the smaller they are, the easier would be the possibility 
of complete removal In addition, the removal of the peri¬ 
osteum in the nasophai\'nx to which the tumor is attached 
definitely facilitates the excision of the tumor and piobablj 
results in a higher rate of cure Again, since these tumors 
are sometimes tieated conservatively^^and do not alvays 
cause death when untreated, it is necessary to temper courage 
with judgment if the tumor mass is of such size that lemoval 
would possiblv jeopardize life The surgical lemoval of these 
tumors was noted in the historical section of this thesis to 
start in the Second Century and continue to the Twentieth 
Centuiy Due to the fact that a number of approaches are 
physically limited, there have been cyclic lepetitions or re¬ 
discoveries of these methods'®"*' These tumois ha\e been 
iemo\ed tiansnasally, nasopharj-ngeally, transpalately, bv re- 
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section of the palate, via a Caldwell-Luc window, with lateial 
ihinotomy, and an extended Webei-Feiguson type of incision 
The approach depends upon the location and extent of the 
tumor, the skill and dexteiity of the suigeon, and othei factois 
which might individualize the tieatment of a given patient 
The caiotid aiteiy may be ligated unilateially oi bilateially, 
but some authois feel that because of the natuie of the angio- 
fibioma’s attachment and its extensive and diveise blood 
supply, ligation of the external caiotid does not deciease the 
bleeding appieciably In this senes all the tumois weie le- 
moved by a combined nasal and nasophaiyngeal appioacli, 
using a heavy piano-wiie snaie moie to hold and foi tiaction 
than to cut—theieby peimitting evulsion of the tumoi aftei 
the peiiosteum on the sphenoid is incised and peeled cephal- 
ically Unilateial caiotid ligation was peifoimed in one case, 
which appealed to bleed just as much as those which weie not 
ligated It IS felt that regaidless of the degiee of involution 
pioduced by hoimonal oi Roentgen theiapy, suigical lemoval 
is most desiiable, if possible 

COMPLICATIONS 

The most obvious complication is bleeding This may be of 
a seveie natuie, eithei before oi aftei tieatment Postopeia- 
tive bleeding is not uncommon, paiticulaily if the tumoi has 
been incompletely lemoved With the advent of the modem 
blood bank system, the suigeon has an invaluable ally to help 
contiol excessive bleeding Infection is usually kept undei 
contiol, paiticulaily with modem antibiotic theiapy Most 
secondaiy complications of infections aie those incuiied be¬ 
cause of blockage of the diainage fiom the sphenoid and 
ethmoid sinuses Defoimities of the face and palate occui"'^ 
and can be minimized by planned suigical mteivention The 
intiacianial complications of this tumoi aie sei lous''’-'^' and 
may occui befoie oi aftei suigeiy Secondaiy pneumoce- 
phalus is, of couise, not so seiious as the potential meningitis 
With the diugs available which have a good passage of the 
blood biain baiiiei, contiol of these infections is easiei 


PHOTOGRAPHIC TECHNIQUE 

Since photogiaphy of the nasophaiynx is a pioceduie le- 
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qua mg a somewhat difficult technique, it is believed that the 
expel lence gained in these cases might be of help to those 
mteiested in photogi aphing pathologj’- in this area 

1 Atiopine sulphate, 0 4 mg, is injected subcutaneously 
one-half lioiii piioi to staiting photogi aphy foi the aveiage 
18-veai-old male 

2 Phaivnx and nasophaiynx aie spiayed with 2 pei cent 
cocaine oi 0 5 pei cent pontocaine until phaijmgeal anesthesia 
IS adequate to pi event oi minimize gag leflexes 

3 In 01 del to minimize the amount of contiactuie of the 
palatine musculatuie, with its subsequent closing off of the 
post-palatal space, 1 pei cent xylocaine is injected about the 
posteiior palatine foianien and, if necessaiy, in the lateial 
poition of the miiculatuie of the soft palate itself 

The patient is now leady to be photogi aphed As can be 
noted by the 35 mm coloied slides, the final pictuies aie a 
consideiable impiovement ovei the eailiei ones The soft 
palate is diawn anteiioily and held in position by a self- 
letaimng, multiple-hinged soft palate letiactoi 

An extia laige special miiioi with a 3- to 4-cm diametei 
and a somevhat malleable fiim handle is placed in the phaijTix 
facing the nasophaiynx 

A Kine Exacta cameia with extension bellows and a iing 
electiomc flash adaptei vas used Any single lens leflex 
^meia which eliminates the paiallax pioblem can be used 
ne ling stiob is a souice of light oiiginating about the 
cameia lens to give poweiful illumination without the paiallax 
pioblem and ensuing shadows The shuttei speed is 1/50 
of a second and the apeitiiie is detei mined bv the film speed 
and watts/second output ef the eles^'icnic flash A small at- 
chment on the iing adaptei gives enough light to peimit 
oeusmg thiongh the cameia befoie the flash is tupped 


DISCUSSION 

ith the advent of model n histochemical techniques, especi- 
^ ^ ffio study of giound substances and connective tissue 

-lanuf^ctured b^ A. Klenk Co Maspeth Xion^ Island X T 
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foimation, there are new methods available foi the study 
of many tumors, including juvenile angiofibroma The studies 
which have been piesented in this thesis should be lepeated 
and le-evaluated in all futuie cases, especially in the light of 
the newer staining techniques Delarue, et aland Weiss- 
kopf and Buin^=* have shown vaiiations in staining and the 
quantity of metachiomasia demonstrated by these histochem- 
ical techniques applied to the nose and nasophaiynx It be¬ 
comes obvious that if these studies and investigations aie to 
continue and be pioduetive, pre- and post-ti eatment specimens 
should be obtained Pi e-ti eatment, pieopeiative biopsies 
usually pioduce significant hemoiihage, and post-theiapy 
opeiative removal produces hemoiihages of major piopoition 
It IS, theiefoie, felt that ti eatment can best be obtained at 
large clinics oi univeisity centeis wheie adequate blood, se¬ 
lected anesthesia, and expeiience in handling these paiticulai 
tumois aie available These lesouices, plus a laboiatoiy 
that IS capable of and interested in fuither study of this in- 
teiesting tumoi, make an ideal combination 

The diveisity of the micioscopic appeal ance of this tumoi 
from a thin, myxomatous stioma to a dense, collagenous one, 
01 fiom a young, budding capillaiy to a matuie blood vessel, 
might well pioduce considerable speculation as to the sig¬ 
nificance of the appeal ance of a single high-poweied field 
It IS, therefoie, necessaiy to exploie seveial sections of the 
tumoi to select that area which appeals lepiesentative Since 
both andiogens and estrogens induce involution and both pio¬ 
duce a similai type of lesponse in the micioscopic appeal ance 
of the tumoi, it would appear that the basic physiologic pathol¬ 
ogy IS a dysfunction of the pitiutaiy and that eithei sex 
hoimone so administeied tends to inhibit some aspects of the 
pituitaiy function This, in turn, leads to the change in the 
giound substance and the involution of the tumor It is felt 
that the angiofibioma is basically a desmoplastic oi connec¬ 
tive tissue response of the nasophaiyngeal peiiosteum to a 
hamaitomatous ectopic nidus of vascular tissue, piobably of 
the infei 101 tuibinate type Its giowth may stait when the 
pituitaiy activity is fust alteied by the appeal ance oi elaboia- 
tion of the male sex hoimone Since male and female hoi- 
mones exist in both sexes, it is piobably the alteiation of the 
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lelationship oi configui ation between these hoimones and 
the pituitaiy which peiniits this tiimoi to make its nearly 
exclusive nasophaijTigeal appearance in the male 

It IS recognized that several unproven propositions exist 
heiem, howevei, the tumor itself is laie, it is not possible 
to piodiice it in an animal, and embiyologic studies of the 
nasophaijTix to show the oiigin of the tumor would be nigh 
futile, since it is not possible to know which of the thousands 
of the nasophaijTiges might contain the vascular tissue in 
question Despite these unproven assumptions, the accumula¬ 
tion of clinical and experimental data on the diverse aspects 
of the problem appear to make the stated hypothesis a real 
possibility 

It IS not expected that estrogen theiapy would obviate the 
necessity for surgery, but it can be expected to decrease the 
amount of bleeding and cause some degi ee of involution The 
use of female sex hoimones to make a male more female 
carries vith it some annoving phvsical and psychological re¬ 
actions There IS occasional enlargement of the breast and in 
some young men a distinct loss of libido These possibilities 
should be explained to the patient oi the parents of a patient 
Piioi to instituting theiapy The patient in Case 3 was a 
'oung man led man who reacted to the libido-i obbing medica¬ 
tion and said, “Doctor, your pills are real strong but my 
^ife vas stronger ” About three months after theiapy was 
iscontinued on this patient, his wife conceived and latei 
eneied a healthy child A study of this case would seem 
0 indicate that the sex life of the patient is only temporarily 
lu ciiupted, and apparently no permanent damage is suffered 
' this modality of treatment A larger senes of the effect 
u female hormones on the male would be most enlightening 

the cases reported here weie located on the right, 
^^e other half on the left There appeared to be no predilec¬ 
tion foi the left side as is suggested by Acuna This may 
® ue to the difference m the numbei of cases reported 

Interesting observation is the fact that three out 
^ le four cases reported herein were distinct redheads of 
3110US degrees Another patient recently seen in consults- 
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tion by the author also had blown haii with a definite i eddish 
cast to it The significance of this obseivation is woi thy of 
note but is indeteimmate Ceitainly these tumois occui in all 
ethnic and geogiaphic gioups, as attested by the voluminous 
woild liteiatuie lepoiting then isolated cases, nonetheless, 
it would be inteiesting foi othei obseiveis to note the skin 
and hail coloi in the appeal ance of futuie angiofibiomas 

SUMMARY AND CONCLUSION 

Foul cases of juvenile angiofibioma are piesented Two 
of the patients weie tieated with andiogen and two with 
estiogen Both hoimones seem clinically to have an inhibit¬ 
ing effect to some extent on the tumoi The effect of estiogen 
appeals to be consideiable, with micioscopic pioof piesented 
with pie- and post-tieatment slides to show the matmmg 
effect of the female sex hoimone It is hypothecated that 
since both hoimones affect the matuiity of this tumoi, the 
mode of action is vm the alteiation of the pituitaiy activity 
The teiminus of action is in the giound substance and con¬ 
nective tissue of the tumoi It is pioposed that this tumoi is 
basically vasculai and that the fibious tissue component is 
a desmoplastic oi connective tissue i espouse to ectopic, sex- 
sensitive, vasculai tissue like that found in the infeiioi tuibi- 
nate 

Tile tieatment of these tumois with estiogen is not a sub¬ 
stitute foi othei modalities of theiapy but a supplement in an 
attempt to deciease the vasculai bed and help to matine the 
tumoi 

Emphasis is placed on the necessity foi futuie endociine 
and Iiistochemical studies of the giound substance to augment 
the basic undei standing of this oncologic piocess 
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ADENO-TONSILLECTOMY AND DEAFNESS 
IN CHILDREN-"t 


Bernard J McMahon, M D , 
Clayton, Mo 


The indications foi adeno-tonsillectomy have lemained the 
same ovei the yeais, only the inteipietations and applications 
of these indications have vaiied, accoiding to the individual 
physician For that leason theie has been an ebb and flow 
in the numbei of these opeiations peifoimed, seasonally and 
otheiwise 


Unfoitunately, theie have been times when logic has been 
sv ayed by fetishism in the minds of certain exti emists The 
most lecent instance of this pseudo-hysteiia is the peisistance 
of the piactice of not lemovmg the tonsils and adenoid duiing 
ceitam months designated by the epideimiologists as the 
“polio season,” legaidless of the low numeiical incidence of 
Pohomvehtis cases at these times 

As a consequence, we have encounteied mnumeiable pa¬ 
tients with histones of lepeated otitis media who aie in giave 
danger of a permanent loss of healing, because the opeiations 
^lould not be performed duiing the summer months, and could 
not be peifoimed duiing the months of acute lespiiatoiy 
infections, at winch times theie is a much gieatei risk of 
serious complications than theie is dm mg the statistical “polio 
season ” 

Among the manj’’ indications foi the lemoval of the tonsils 
snd adenoid in children, difficulty in hearing has piobablv 
leceued the least attention by the general practitionei and 
the pediatrician, unless it is so very marked that it is too 
obvious to be overlooked 
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which may be significant as tiends towaid piogiessive tjiies 
of deafness They may be ignoied in the eialuation of the 
audiogiams by mdimduals who aie not conveisant with such 
minoi denations fiom the noimal Such audiogiams should 
be lead and inteipieted by otologists, if possible 

It IS disheaitenmg to the otologist to encounter child aftei 
child of 2 to 5 yeais of age with enoimous tonsils, and with 
naso-phai-jnx filled with adenoid tissue winch completely 
blocks both choanae, who is compelled to enduie this phvsio- 



n‘ hearing poor 4 \ears no otitis media (1) Pre-operati\ e 
O = Ri^ht eisht months post'operative audiog^rams X = Lett ear 


ogical impasse for the sole leason that it must wait until it 
leaches the age of 5 oi 6 yeais to have the tonsils and adenoid 

iemo\ed “because this Ivmphoid tissue must have some func¬ 
tion ” 

That this IjTnphoid tissue has a function we must all 
^c 01^ ledge, and we do lecognize the fact that some stiides 
aie been made in efforts to deteimine this function, how- 
®'ei, the absence of this tissue does not pieclude the continued 
-imi ai function of hmiph glands and othei hunphoid tissue 
thioughout the body 

ilost investigatois point up the fact that IjTnphoid tissue 
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Such 1 emote consequences as inattention at home oi in 
school, giving use to situations of fiiction, social maladjust¬ 
ments, pool scholaiship pioblems, oi at times the moie seiious 
question of alleged peisonality changes of psychogenic origin 
in a child, aie too fiequently not lecognized as possibly due 
to the inability of the child to heai adequately oi to dis¬ 
tinguish piopeily what is being said 

The physician’s appioach to such a child is often a negative 
one in the light of the absence of a voluntaiy histoiy by the 



Fig- 1 Age S healing pool 3 yeais bilateral otitis nii^ia 

(1) Pie-oF^emtne (2) siv eeks post-opeiatn e audiOoi'am'? X ~ eiti 

O = Risht eai 


patient, paient oi teachei, of healing difficulty Positive 
questioning will moie fiequently elicit the desiied infoimation, 
although in certain instances this is not obtained until le- 
vealed by the pui e-tone audiogiam and confiimed by the 
disci immation tests, if feasible 

We lealize the gieat value of the loutme gioup audiometiic 
tests being piacticed in many of the public and paiochial 
schools in lecent yeais, in aleiting teacheis and paients to 
obvious healing defects in school childien, howevei, the cii- 
cumstances undei which these tests aie conducted necessaiily 
pieclude the detection of less maiked changes in heaiing 
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lemoval any moie than we would any other tumoi of similar 
local malignancy, regardless of the age of the patient 

This state of local malignancy comprises the more or less 
complete obstiuction of the nasal airway, thus causing the 
mechanical interference with the post-nasal drainage from 
the nasal sinuses, and with proper aeration of the eustachian 
tubes and middle ears, also, the harboring of infectious bac¬ 
teria in the crypts of the adenoid and tonsil predisposes to 
extension of infection into the middle ears and paranasal 
sinuses 



Age 6 ^ea^s hearing poor 1 to 2 ^e•^rs (1) 
^uaiogram and (2) fne months post-operalne audiogram 
— Right ear 


Pi e-operatn e 
X = Left ear 


This extension of infection into the middle ear may take 
place not only through the lumen of the short, straight and 
''ell open eustachian tube, but also through the subepithelial 
tissue of the mucosa of the tube and middle ear, causing the 
congestion and closure of the tube which isolates the infec- 
hous material in the middle ear 

In discussing the removal of lymphoid tissue from the 
nasopharjTix for the relief of deafness, one must necessarily 
considei iriadiation of the nasopharynx with ladium as a 
purposeful adjunct 
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IS somehow involved in the formation of antibodies Plasma 
cells, leticulo-endothelial cells and lymphocytes have been 
consideied as stimulants oi piecuisois of such antibodies 
Schenck^ aptly summaiizes the plasma cell theoiy of antibody 
foimation as follows “The plasma cell appeals to be the only 
cellulai element in lymphoid tissue capable of synthesizing 
antibodies and Gammaglobulin Lymphoid tissue is the site 
of antibody foimation and the lymphoid tissue of Waldeyei’s 
ling contains all of the cellulai constituents essential for the 



Piff 3 Age 7 hearing: poor one jenr plus no otitis media (1) Pr®' 
operative mcl (2) four months post-opentive audlofframs X = Left coi 
O = Right ear 


manufactuie of humoial immune bodies Lymph nodes and 
othei I}'mphatic tissue appear to be the biithplace and giave- 
yaid of lymphocytes as well as the somce of antibodies 

“The stiategic position and stmctuial modifications of the 
lymphoid tissues of Waldeyei's ring suggest that the prime 
function of this tissue is the foimation of antibodies and othei 
Gammaglobulins”, nevertheless, however much we respect 
and wish to pieseive this function, when the tonsils and 
adenoid tissue become so gieatly hypeitiophied fiom repeated 
infections, alleigic states oi dietaiy maladjustments, that they 
assume the piopoitions of tumois with a veiisimihtude of 
local malignancy, we would not be justified in defeiiing then 
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iemo\aI any moie tlian we would any othei tumoi of similai 
local mahgnancj', legaidless of the age of the patient 

This state of local nialignanc}’ compiises the moie or less 
complete obstiuction of the nasal an way, thus causing the 
mechanical mteifeience with the post-nasal diainage fiom 
the nasal sinuses, and with piopei aeration of the eustachian 
tubes and middle eais, also, the haiboimg of infectious bac- 
teiia in the civpts of the adenoid and tonsil predisposes to 
extension of infection into the middle ears and paranasal 
sinuses 



4 Ase 

audiogram and 

^ ear 


6 ^ea^s hearing poor 1 to 2 ^ears (1) 
C2) fi\e mouths post-oporati\e audiogram 


Pre-operati%e 
X = Left ear 


This extension of infection into the middle ear may take 
P ace not only through the lumen of the shorf, straight and 
j'el open eustachian tube, but also through the subepithelial 
issue of the mucosa of the tube and middle ear, causing the 
congestion and closuie of the tube nhich isolates the infec- 
itous mateiial in the middle ear 

In discussing the lemoval of lymphoid tissue fiom the 
aasopharjTix foi the lelief of deafness, one must necessaiily 
considei iiiadiation of the nasopharruix with ladium as a 
purposeful adjunct 
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This method, using" 50 mgm of ladium, shielded mth 0 3 
mm of monel metal, on an applicatoi foi tiansnasal intioduc- 
tion into the nasophaiynx, oiiginated with Ciowe at Johns 
Hopkins Hospital in 1924 = 

In 1948 Ciowe^ lepoited favoiably on this method in a 
papei lead befoie the Ameiican Otological Society Follow¬ 
ing this and other moie detailed lepoits, the nasophaiyngeal 
ladium applicatoi was used quite geneially 



5 Ag’e 6 >eais heaiing poor for 3 jeais (1) 
audiog^i'im and (2) eight months post-operati\e audiogram X — Lett ear 
O = Right eai 


In 1954, Boidley and Haidy^ of Johns Hopkins lepoited 
at the meeting of the Ameiican Otological Society, a gieatei 
impiovement in hearing in unopeiated cases ivith iiiadiation, 
than in the non-iiiadiated cases, however, their optimism 
was not shaied by the discussois 

Among the objections laised weie 1 Too laige a dosage 
of ladium foi the safe toleration by the nasophaijmgeal 
mucosa, and ^ the possible caicinogenic effect of this ex- 
posuie to ladium These comments I shall leave open to 
discussers in seaich of a possible explanation foi the ap- 
paient lack of usage of this expedient in lecent yeais 
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In 1956 Adams/ of Biimmgham, England, lepoited up to 
75 per cent improvements in hearing following the use of 
ladium in non-benefited operated cases 

In comparing the relatively prompt results obtarned by 
thorough surgical removal of tonsrls and adenord, wrth the 
protracted questionable results claimed, in the quasi eradica¬ 
tion of the adenoid and exuberant Ij-mphoid tissue in the 
nasophaijmx, using irradiation, the latter procedure seems to 
oe an un]ustifiable compromise when the importance of restor¬ 
ing hearing as soon as possible is the ideal objective 



f hearing poor 2 ^ears plus (1) Pre-opeiati\e 

lue eeK<« post-operaii\ e audiofirrams X = Left ear O — Right 


This presentation is intended to stress the importance and 
the significance of the lemo^al of hvpei ti opined tonsils and 
adenoid in patients with or without a complicating otitis 
niedia, v ho may ha\ e hear mg defects as a i esult of infections 
of such tonsils and adenoid 

The 86 children, between the ages of 6 and 13 years rn- 
0 uded in this study, were recommended for adeno-tonsillec- 
omj foi local and constitutional symptoms as well as for 
sealing defects Pie-opeiatne audiometiic and tuningfork 
a udies were done within a few davs of the operation and 
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This method, using 50 mgm of ladium, shielded with 0 3 
mm of monel metal, on an applicatoi foi tiansnasal intioduc- 
tion into the nasophaiynx, oiiginated with Ciowe at Johns 
Hopkins Hospital in 1924 - 

In 1948 Crowe® lepoited favoiably on this method in a 
papei read befoie the Ameiican Otological Society Follow¬ 
ing this and othei moie detailed lepoits, the nasophaiyngeal 
ladium applicatoi was used quite geneially 



rig- 5 Age G jeais heanng pooi for 3 >ears (1) Pi^-operati\ e 
audioffiam and <2) eight months post-opeiatne audiogram X— Left eai 
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In 1954, Boidley and Haidy' of Johns Hopkins lepoited 
at the meeting of the Ameiican Otological Society, a gieatei 
impiovement in healing in unopeiated cases with iiiadiation, 
than in the non-iriadiated cases, howevei, then optimism 
was not shaied by the discussois 

Among the objections laised weie 1 Too laige a dosage 
of ladium foi the safe toleiation by the nasophaiyngeal 
mucosa, and 2 the possible caicinogemc effect of this ex- 
posuie to ladium These comments I shall leave open to 
discussois in seaich of a possible explanation foi the ap¬ 
pal ent lack of usage of this expedient in lecent yeais 
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of then opeiations, and the aveiage length of time that they 
weie knoTATi to have had pool heaiing was 2 4 yeais, dm mg 
winch tune they had suffeied manj- attacks of otitis media, 
and had piobably expeiienced innumeiable difficulties in 

adjusting at school and at home fiom then inabiliti* to keep 
in adequate contact with their enviionment duiing these 
most important foimative yeais 

SUMMARY 

In a leview of the incidence of pool healing in 86 childien 
who weie undei going adeno-tonsillectomy foi leasons of 

health, we found that 45 (52 3 pei cent) had noimal healing, 
audiometiically and clinically, and 41 (47 7 pei cent) had 
pooiei healing Among this 47 7 per cent, heaiing was 

Total—S6 _ Otitis Media 

Xo of Xo of 

_ Cases Cases 

Audiogram normal _ _4o — 52 3 per cent -1 — 0 9 per cent 

Audiogram not normal _ 41 — 47 T per cent IS — 43 9 per cent 
lomplaint poor heaiing 21 — 512 per cent 10 — 47 6 per cent 

nearing improi ed _ . 26 — 63 4 per cent S — 30 S per cent 

Apt improied __ „ 15 — 36 6 per cent 10 — 66 6 per cent 


lestoied to noinial in 63 4 per cent, and not impioved in 36 6 
Pei cent The important factor in the non-impi ovement cases 
'^as piobably attacks of otitis media, Avhich occuiied in 66 6 
pel cent otei a peiiod of seveial yeai's 


_ The ateiage age of patients at the time of opeiation tvas 
' 8 yeais The ateiage length of time of the histoiy of pooler 
dealing, trith oi Avithout otitis media, was 2 4 yeais 


CONCLUSIONS 

Judging by the definite impiotement m healing which 
0 lotted adenoidectoniy oi adeno-tonsillectomy in childien 
^uth pool healing, tvith oi without the complication of otitis 
media, We feel that it is adtisable to peifoim tins opeiation 
as soon as it is justified bv the clinical conditions, legaidless 
0 the age of the patient Piociastmation may lead to iiie- 
Paiable damage to heaiing 
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lepeated in four to seveial weeks postopeiatively, accoidmg 
to the degree of coopeiation by the parents Disciimmation 
audiogiams were not done loutinely, on account of the ages 
of the patients 

The history of poor hearing of varying degrees and lengths 
of time, as given by the mothei oi patient, occurred iir 21 of 
the 86 patients (24 4 per cent) When this figure was allo¬ 
cated it was found to apply almost solely to the group of 41 
patients (47 7 per cent), whose audiograms revealed hearing 
losses in one or both ears, an incidence of 51 2 per cent, in 
contrast to the remaining 45 patients (52 3 per cent) whose 
audiograms were normal, both pie- and post-opeiatively 

In this group of 41 patients the hearing improved to normal 
in 26 (63 4 per cent) within four weeks to eight months, as 
evidenced by several audiograms and by the absence of a sub¬ 
sequent history of diminished heaiing 

In the group of 15 patients (36 6 per cent) whose hearing 
had not improved appreciably, there were four who had 
suffered a nerve or a mixed deafness The remaining 11 
were cases of conductive deafness, theiefoie, in the 37 
cases of conductive deafness, there was improvement in 26 
(70 3 per cent), and little or no improvement in 11 (29 7 
per cent) 

The incidence of one or several attacks of otitis media 
must always be considered as a possible deterrent to im¬ 
provement in hearing, even though the adenoid and tonsils 
have been thoroughly removed The history of otitis media 
seemed to have a more significant bearing on the lack of 
hearing improvement in the 15 cases In this group, it oc¬ 
curred in 66 6 per cent, while in the 26 (70 3 per cent) 
definitely improved cases it occurred in only eight or 30 8 
per cent 

When we consider the definite improvement in hearing 
which followed the adeno-tonsillectomies in a relatively short 
time we ask ourselves, should we not strive to help these 
children regain then hearing at an earlier age’ 

The average age of these children was 7 8 years at the time 
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of then opeiations, and the aveiage length of time that they 
weie knoira to have had pool heaimg vras 2 4 yeais, dm mg 
which tune they had suffeied many attacks of otitis media, 
and had probably expeiienced inniimeiable difficulties in 
adjusting at school and at home fiom then inabilitj* to keep 
in adequate contact with their enviionment during these 
most important formative years 


SUMMARY 

In a lernew of the incidence of poor hearing in 86 children 
who were undergoing adeno-tonsillectomy for reasons of 
health, we found that 45 (52 3 per cent) had normal hearing, 
audiometiically and clinically, and 41 (47 7 per cent) had 
pooler hearing Among this 47 7 pei cent, heaimg was 


Total—S6 


Otitis Media 


Audiogram normal 
Audiogram not normal 
gunplaint poor hearing 
Hearing impioved _ 

Yot impioied _ 


Xo of 
Cases 

_4o — 52 3 per cent. 

_ 41 — 47 7 pel cent 
21 — 51 2 per cent 
_ 26 — 63 4 per cent 
_ 15 — 36 6 per cent 


Xo of 
Cases 

4 — 0 9 per cent 
IS — 43 9 pei cent 
10 — 47 6 per cent 

5 — 30 S per cent 
10 — 66 6 per cent 


lestoied to normal in 63 4 per cent, and not improved in 36 6 
per cent The impoi-tant factor in the non-impiovement cases 
was piobablv attacks of otitis media, which occur led in 66 6 
pei cent over a period of several year’s 


The aveiage age of patients at the tmie of opeiation was 
‘ 8 veais The aveiage length of time of the history of poorer 
earing, with or without otitis media, was 2 4 years 


CONCLUSIONS 

Judging by the definite improvement in hearing which 
ollowed adenoidectomv or adeno-tonsillectomy in children 
■"Tth poor hearing, with or without the complication of otitis 
uiedia, We feel that it is ad\isable to perform tins operation 
Us soon as it is justified bv the clinical conditions, regardless 
0 the age of the patient Procrastination may lead to iire¬ 
parable damage to hearing 
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repeated in four to seveial weeks postopeiatively, accoiding 
to the degree of cooperation by the parents Discrimination 
audiograms were not done routinely, on account of the ages 
of the patients 

The history of poor hearing of varying degrees and lengths 
of time, as given by the mother or patient, occurred in 21 of 
the 86 patients (24 4 per cent) When this figure was allo¬ 
cated it was found to apply almost solely to the group of 41 
patients (47 7 per cent), whose audiograms revealed hear nig 
losses m one or both ears, an incidence of 51 2 per cent, in 
contrast to the remaining 45 patients (52 3 pei cent) whose 
audiograms were normal, both pre- and post-opeiatively 

In this group of 41 patients the hearing improved to normal 
in 26 (63 4 per cent) within four weeks to eight months, as 
evidenced by several audiograms and bj'’ the absence of a sub¬ 
sequent history of diminished hearing 

In the gioup of 15 patients (36 6 pei cent) whose hearing 
had not improved appreciably, there were four who had 
suffered a nerve or a mixed deafness The remaining 11 
were cases of conductive deafness, therefoie, in the 37 
cases of conductive deafness, there was improvement in 26 
(70 3 per cent), and little or no improvement in 11 (29 7 
per cent) 

The incidence of one or several attacks of otitis media 
must always be considered as a possible deterrent to im- 
piovement in hearing, even though the adenoid and tonsils 
have been thoroughly removed The history of otitis media 
seemed to have a more significant bearing on the lack of 
hearing improvement in the 15 cases In this gioup, it oc¬ 
curred in 66 6 per cent, while in the 26 (70 3 per cent) 
definitely improved cases it occurred in only eight oi 30 8 
per cent 

When we consider the definite improvement in heaiing 
which followed the adeno-tonsillectomies in a lelatively short 
time we ask ourselves, should we not strive to help these 
children regain their hearing at an earlier age’ 

The average age of these children was 7 8 yeais at the time 



ENDOCRINE ASPECTS OF MENIERE’S DISEASE ^ 


George E Shambaugh, Jr , M D , 
Chicago, Ill 


Menieie’s disease, oi endoljmphatic hydiops as we piefei 
to call it m view of its knoim pathology, is one of the most 
difficult theiapeutic pioblems in otologj' Because of the 
fluctuations in heaiing so chaiacteiistic of this condition the 
snnptonis, at least in the eailiei stages aie leveisible, and we 
cannot accept a nilidistic theiapeutic attitude, noi can we 
advise destiuctive labyiinthine suigeiy except as a last lesoit, 
on the othei hand, the medical tieatment of this condition has 
een disappointing in many cases 


The pioblem of hydiops is added to by the appaient in- 
Cl ease in fiequency of this type of healing impaiiment Of 
lenew patients seen in oui office because of impaiied heaiing 
uiing the yeai 1958, 12 pei cent weie diagnosed as being 
he lesult of endoljTiiphatic hydiops In addition to these 
Dew cases, we see a good many cases of hydiops following 
enestiation and stapes mobilization suigeiy In a study 
juade in 1950,^ 10 pei cent of the fenestiation patients fol- 
owed in oui office piactice had developed definite sjmiptoms 
jdiops, beginning usually manj’ months oi yeais aftei a 
successful fenestiation opeiation, with one or moie of the 
oin caidinal sjTnptoms of hvdiops, namely, an abiupt diop 
Di eaiing with fullness, loaiing tinnitus and dizziness The 
DC that the heaiing letuined to its pievious le%el and the 
° iDi SjTnptoms weie lelle^ed aftei admmistiation of dilute 
is amine, was taken as evidence that the diop m heaiing 
uas due to hvdiops and not to closuie of the fenestia oi neive 

uegeneiation 


h H mention that oui loutine medical management of 

lop s- consists of specific theiapj* of anj’ coincidental 
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It should be oui lesponsibility as otolaiyngologists to im- 
piess fGleefully upon the geneial piactitioner, the pediatncian, 
the paients, and the social service worker, the significance of 
the eaihest complaint by a child, or the earliest impiession 
of the parent of difficulty in healing 
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knoM* that within the cj’toplasni complex piotem molecules 
are in a continuous process of being built up and torn down 
by means of enzjTues operating thiough the mitochondria 
These enzymes which contiol piotein catabolism and anabolism 
are produced by the cell itself Mlien a new foreign piotein 
is earned to the cell by the blood stream, theie is produced 
witlnn the cell a new specific enzjTiie to pioteolyze tins par¬ 
ticular protein molecule and bieak it down into non-toxic 
amino acids These ammo acids are then utilized as food to 
build new piotem The newly foimed enzyme is called adapt- 
ed 01 induced enzyme, and once produced it remains in the 
cell ready to catabolize any new molecules of that particular 
foreign protein that may come along This, then, is the 
noi mai response of healthy living cells to the minute quantities 
of foreign protein that continually reach the cell via the blood 
stream 


In the allergic indmdual a different course of events oc- 
cuis Due to an inlieiited or acquired deficiency in enz\*me 
Production, or due to the presence of an enzrmie inhibitor, the 
induced enzjmie that arises when a foreign piotem enteis the 
cell IS one that fails to produce all-oi-none proteolvsis to haim- 
kss non-toxic ammo acids Instead, this abnonnal enzj’me 
produces paitiaJ pioteolysis with the production of highly 
toxic compounds, including histumine, hepaim, proteoses, seio- 
toxin, acetylcholine, leukotaxine, pj'iexin, neciosin, leukogenic 
factor, biadvkinin, seiotinin, and still other as yet unidenti- 
led compounds These toxic mateiials liberated ^^^thm the 
cell each tune more of this particular foreign protein enteis 
the cell, produce the pathologic and clinical manifestations 
of the allergic reaction, with smooth muscle spasm, capillaiw 
ilatation and increased permeability, and edema 


Thus we See that the etiology of the allergic state is the 
production of an abnonnal tr^Tie of enz'vme This may be due 
0 an inheiited defect of enzyme production, or to enzvme 
inhibitors such as infections, antibiotics coal-tar products 
(salicylates, etc), oi endocrine deficiencv It is knovTi that 
le action of thyroid hormone in paiticulai, is closely related 
0 the cj'toplasmic mitochondiia When theie is a deficiency 
■"itliin the cell of th%noid hormone the formation of proteins 
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alleigic symptoms, a low salt diet, sometimes combined with 
the admimstiation of ammonium chloride or potassium chloi- 
ide, omission of smoking, and the admimstiation of veiy 
dilute histamine according to the method of Hansel ^ Hista¬ 
mine has been the most successful of these theiapeutic agents, 
particulaily in eaily cases wheie the hearing level was fluctu¬ 
ating maikedly, and in the postopeiative fenestration an 
stapes mobilization cases 

I also call youi attention to an inteiesting obseivation m 
cases of stapes mobilization that aie levised In a fan num 
ber of these theie is an outpouimg of peiilymph, the moment 
the footplate is ciacked, that far exceeds the amount of pen- 
lymph obseived at the fust opeiation This suggests that the 
hydiops that occuis postoperatively may involve an mciease 
in the amount of peiilymph as well as in the amount of en o 
lymph The teim labyrinthine hydiops may indeed be moie 
appiopiiate than endolymphatic hydrops 

We became inteiested in the endocrine aspects of Menieies 
disease thiough oui inteiest in alleigic pioblems and our moie 
lecent inteiest in the enzjmiatic concept of alleigy la 
pi ovocative little book by Z Z Godlowski entitled 
Concept of Anaphylaxis and Alleigy,” published in 1963, ^ 

lapid advances made in lecent yeais in cellulai physio ogy 
and piotem metabolism aie bi ought togethei m a new con 
cept of the allergic state This new concept explains many 
of the appaient contiadictions and paiadoxes of clinica a 
leigy that weie nevei explained by the antigen-anti o y 
mechanism Boiled down to the fewest possible woids, the 
enzymatic concept of alleigy is as follows 


The noimal living cell is not at all the ineit blob of cyto 
plasm that we are accustomed to seeing in the fixed staine 
micioscopic slide Rather, the living cell is m a state o 
constant and tiemendous metabolic activity, vividly seen 
phase-contiast cmematogiaphy of living cells m tissue cu 
Around the nucleus we can see the mitochondiia SQUH 
and dancing, with hectic motion of gianules and inclu 
t?at appeal and disappeai The cell membiane is in constant 
amoeboid undulatoiy movements, leaching out and 
into itself nutiients fiom the suiiounding fluid medium 
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Repiesentative cases aie the following 

Miss M J C, age six, complained of complete deafness in the left ear 
for one year, fluctuating hearing in the right ear for three months Week¬ 
ly injections of histamine 1-100,000,000 ivith drops of 1-10,000,000 dilution 
under the tongue twice dailv, resulted in a remission in the fluctuating 
deafness in the good ear hut each time the histamine was omitted the 
fluctuations recurred A thvroid deficiency was suspected and confirmed 
bv an endocrinologist On desiccated thvroid the svmptoms were relieved 
for eight rears She then returned because of a recurrence of the fluctu- 
atmg deafness, despite large doses of thiroid extract Endocrine evalu¬ 
ation revealed the hvpometabolic svndrome On tri-iodo-thvronine 100 
mcgm twice daily, there was a complete remission in auditors symptoms 
as well as in the hvpometabolic symptoms 

Mr GB age 58, complained of progressive hearing loss in both ears 
for 12 lears, with occasional attacks of vertigo On the usual medical 
therapv including dilute histamine there was no improvement Endo¬ 
crine evaluation hvpometabolic svndrome, despite having taken desic¬ 
cated thvroid for rears Therapv tri-iodo-thi ronme 5 mcgm 1 1 d re¬ 
sulted m a gradual improvement in hearing and a marked improvement 
in the abiliti to understand speech Due to business pi essure he resumed 
smoking and had a tvpical attack of vertigo but hearing remained 
improved 

P'" at the age of 58 with complete deafness in the 

left ear for 25 rears, and fluctuating hearing in the right eai for sei eral 
rears graduallv increasing in seienti Medical therapv including dilute 
nistamme of doubtful benefit Endocrine evaluation hi-pometabolic 
Patient given bicillin for a chronic nasopharingitis and tri- 
lodo-thvronme, increasing to 25 mcgm 11 d Within three da^ s the 
nearing in the right ear returned to normal vith cessation of roaiing 
dizziness and hearing fluctuation After IS months of complete absence 
ot relapse he omitted tn iodo-th\ ronme and after two weeks developed 
^ 9 n and a marked drop in hearing Sedated B 51R now 

in two tests whereas while on the tri-iodo-thvronine it had been 
th^^* Assumed the medication 36 mcgm daih and within five davs 
tne nearing returned to normal and stabilized with disappearance of 
tinnitus and lertigo 


CONCLUSIONS 

The enzjTnatic concept of alleigj' and i elated disoideis 
offeis a lational explanation foi the etiologj* of endoljTnphatic 
jdiops, the incieased pioduction of endohmph being the 
lesult of abnoimal enzjnnes in the epithelial cells of the stiia 
tasculaiis Toxic pioducts of incomplete pioteolvsis due to 
tese abnoimal enzymes cause capillaiy dilatation and peime- 
abilitj- in the stria vasculaiis Dilute histamine injections 
Piobablv serve to stimulate the pioduction of the enzjTne 
histannnase 


In 28 pei cent of a small senes of cases of hydiops that 
ailed to lespond to dilute histamine, correction of a deficiency 
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suffeis, and since enzymes are pioteins, the foimation of the 
noimal type of all-oi-none proteolytic enzyme is deficient 

The relationship between endolymphatic hydiops and alleigy 
has been noted by many authois, and is ivell documented in 
the veiy fine monogiaph by Heniy L Williams® on Menieies 
disease It is inteiesting that in our office foice of 17 in¬ 
dividuals, no less than six of us have had one or moie typical 
episodes of endolymphatic hydiops All six of us aie alleigic 
to cei tain foods oi inhalants, although our labyi inthine symp¬ 
toms have not been associated with an alleigic upset in most 
instances 

In 53 cases of endolymphatic hydiops that failed to lespond 
to the usual medical legime, including dilute histamine, the 
patient was lefened foi endocrine evaluation by the authoi 
of the Enzymatic Concept of Alleigy* Of the 53 patients 
lefeiied, 27 failed to letuin foi adequate follow-up, while 3 
followed the lecommended theiapy and letuined foi evalua¬ 
tion of the results Of these, 26 failed to show gieatei im- 
piovements in heaiing oi othei symptoms than these same 
patients had experienced in spontaneous i emissions and fluc¬ 
tuations, while in ten, oi 28 pei cent, the lesults of endociine 
theiapy weie positive with definite impiovement oi complete 
lelief in one oi moie of the caidmal symptoms Seveial o 
these cases weie veiy dramatic, indeed, with lesults su - 
ficiently definite to satisfy the most skeptical ciitic 

In the gieat majoiity of cases the endociine dysfunction 
was the hypometabolic syndiome of deficient utilization o 
thyioid hoimone at the cellulai level These patients have 
a noimal piotein-bound iodine level indicating noimal pioduc- 
tion of thyioxin, but they have deficient utilization of thyioid 
hoimone by tissue cells appaiently due to inability of the 
cells to bleak down thyioxm to tii-iodo-thyionine The de¬ 
ficiency IS evident in a loweied sedated basal metabolic la e, 
and in symptoms of hypothyioidism such as diy skin, thin 
hail, inability to lose weight, edema, constipation and fatigue 
The symptoms aie not impioved to administiation of thyioxm 
01 desiccated thjaoid, but they aie lelieved by tii-iodo- 

thyionine 
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Repiesentative cases aie the following 

Miss AIJ C, age six, complained of complete deafness in the left ear 
for one jear, fluctuating hearing in the right ear for three months Week- 
1' injections of histamine 1-100,000,000 with drops of 110,000,000 dilution 
under the tongue twice daily, resulted in a remission in the fluctuating 
deafness in the good ear, hut each time the histamine was omitted the 
fluctuations recurred A th\roid deficiency was suspected and confirmed 
bi an endocrinologist On desiccated thiTOid the svmptoms n ere reliei ed 
for eight lears She then returned because of a lecurrence of the fluctu¬ 
ating deafness, despite large doses of thiroid extract Endocrine evalu¬ 
ation rei ealed the hvpometabolic syndrome On tri-iodo thjTonine 100 
mcgm twice daily, there vas a complete remission in auditoiv simptoms 
as well as in the hi pometaholic symptoms 

Mr GB age 58, complained of progiessive heaiing loss in both ears 
for 12 jears, with occasional attacks of veitigo On the usual medical 
therapi including dilute histamine theie was no improiement Endo¬ 
crine eialuation hipometabolic sindiome, despite having taken desic¬ 
cated thi roid for vears Therapi tri-iodo thvi onine 5 mcgm 1 1 d re¬ 
sulted in a giadual impioiement in hearing and a maiked impiovement 
m the ahihti to understand speech Due to business pi essui e he i esumed 
smoking and had a tipical attack of lertigo, but heaiing lemained 
improi ed 

1 la was fust seen at the age of 58 with complete deafness m the 
left ear for 25 leais, and fluctuating hearing in the right eai foi seieral 
'eais, gradualh increasing in seieiiti Medical therapv including dilute 
histamine of doubtful benefit Endociine eialuation In pometabolio 
sindrome Patient given bicillin foi a cliionic nasopliaimgitis and tii- 
loaotmionine, mcieasing to 25 mcgm tid Within thiee dais the 
hearing in the light ear retained to noimal with cessation of roaiing, 
hizziness and heaiing fluctuation Aftei IS months of complete absence 
Of 1 elapse he omitted tn lodo thiionine and aftei two weeks deieloped 
-20 hnd a mai ked drop in heai mg Sedated B M R now 

^0 in two tests w hereas w hile on the tri lodo thi ronine it had been 
thp"if' ^hshmed the medication 36 mcgm daili, and w ithin fn e dai s 
leturned to normal and stabilized with disappearance of 
inmtus and ^ ertigo 


CONCLUSIONS 

The enzymatic concept of alleigj'^ and i elated disoideis 
offeis a lational explanation foi the etiologj’' of endolymphatic 
lydiops, the inci eased pioduction of endoljTnph being the 
fesult of abnoimal enzymes in the epithelial cells of the stiia 
'asculaiis Toxic pioducts of incomplete pioteolysis due to 
lese abnoimal enzymes cause capillaiy dilatation and peime- 
^ >hty m the stiia vasculaiis Dilute histamine injections 
Piobably seive to stimulate the pioduction of the enzjnne 
histaminase 


In 28 
lulled to 


pei cent of a small senes of cases of hydiops that 
lespond to dilute histamine, collection of a deficiency 
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suffers, and since enzymes are pioteins, the foimation of the 
noimal type of all-or-none proteolytic enzyme is deficient 

The relationship between endolymphatic hydiops and alleigy 
as een noted by many authois, and is well documented in 
e veiy fine monogiaph by Heniy L Williams^ on Menieie’s 
disease It is inteiesting that in our office foice of 17 in- 
ivi uals, no less than six of us have had one or moie typical 
episo es of endolymphatic hydrops All six of us aze alleigic 
0 ceitain foods oi inhalants, although oui labyimthme symp- 

oms have not been associated with an allergic upset in most 
instances 

In 53 cases of endolymphatic hydiops that failed to lespond 
0 e usual medical legime, including dilute histamine, the 
I'eferied foi endocrine evaluation by the authoi 
0 e Enzymatic Concept of Alleigy* Of the 53 patients 
le eiied, 27 failed to I’etuin for adequate follow-up, while 36 
0 owed the lecommended theiapy and letmned foi evalua- 
lon of the lesults Of these, 26 failed to show gieatei im- 
piovements in healing or othei symptoms than these same 
patients had expeiienced in spontaneous i emissions and fluc¬ 
tuations, while in ten, oi 28 pei cent, the lesults of endociine 
eiapy weie positive with definite impiovement oi complete 
reief in one or moie of the cardinal symptoms Seveial of 
ese cases weie veiy diamatic, indeed, with lesults suf- 
icient y definite to satisfy the most skeptical ciitic 

In the gieat majoiity of cases the endociine dysfunction 
was the hypometabolic syndiome of deficient utilization of 
thyioid hoimone at the cellulai level These patients have 
a noimal pi otein-bound iodine level indicating noimal pi educ¬ 
tion of thyioxin, but they have deficient utilization of thyioid 
hoimone by tissue cells appaiently due to inability of the 
cells to bleak down thyioxin to tii-iodo-thyionine The de¬ 
ficiency IS evident in a loweied sedated basal metabolic late, 
and in symptoms of hypothyioidism such as diy skin, thin 
hail, inability to lose weight, edema, constipation and fatigue 
The symptoms aie not impioved to admmistiation of thjaoxin 
01 desiccated thyioid, but they aie lelieved by tii-iodo- 
thyionme 



TWO-FREQUENCY AUDITORY SCREENING A 
CLINICAL EVALUATION - 
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and 
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(By Invitation), 

Rochestei, Minn 

In 1957, House and Gloiig^ lepoited studies which showed 
that in 98 5 pei cent of individuals, hearing loss of 4000 cycles 
pel second was equal to oi gieatei than that for lower fre¬ 
quencies As a lesult of this study they pioposed a system 
of auditorj- scieening that used the single fiequency of 4000 
cps Simple, self-contained batteiy-opeiated instiuments weie 
developed foi this puipose These are available in single- 
fiequency models that pioduce a tone of 4000 cps and in two- 
fiequency models that piovide tones of 4000 cps and 2000 cps 
Both instiuments piovide two intensitv levels 35 db and 
15 db 

The puipose of single oi two-fiequency auditory scieening 
is to piovide a lapid method of deteimining those peisons 
vhose healing is defective and who should have moie exten¬ 
sive study The advantage of such a method is obvious when 
one contemplates testing laige gioups of individuals as in 
schools or industiy Scieening audiometiy is also pioposed 
foi use by physicians othei than otologists to discovei those 
poisons who have heaimg pioblems and who should be le- 
feiied to the otologist foi furthei study 

Oui piactice is one of geneial otoihinolaijmgologj^ The 
volume of woik is such that pine-tone threshold audiometiy 
01 every patient is impiactical Audiometnc examination 
is done on those patients whose sjTOptoms are i elated to the 
onr 01 hearing, and m ceitain gioups being examined for m- 
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of thyioid metabolism lesulted m a gieatei impiovement in 
symptoms than would piobably have occiuied m the noimal 
fluctuations in these cases The usual deficiency was the 
condition known as the hj''pometabolic syndiome with noimal 
P BI but loweied basal metabolic late when this was taken 
aftei sedation In this condition desiccated thyioid is not 
effective, wheieas tii-iodo-thyionine can lelieve the hypo- 
metabolic symptoms 
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piesented fust at 35 db, then at 15 db The patient is in- 
stiucted to lepoit each tune the tone is heaid 

The peisonnel who opeiate the auditoiy scieeners have 
not had pievious expeiience in testing of heaiing They aie 
caiefully instiucted in the operation of the instiument This 
IS a veiy simple piocedure which consists of turning the fre¬ 
quency selectoi to one of two positions foi 4000 or 2000 cps 
The tone is piesented by pressing one button for 35 db, an- 
othei foi 15 db An undesiiable click is produced if the on-off 
button IS depiessed quickly, but can be avoided if the button 
IS depiessed slowly Possibility of eiioi in opeiation is le- 
duced to a minimum by the simplicity of the instiument 

Audiograms weie earned out by a qualified audiologist 
(LD H ) and a technician who had had 15 yeais’ expeiience 
m audiometiy The tests weie done on Maico E-2 audiometers 
that had been calibiated at the factoiy within the past yeai, 
and that had been furthei checked at thieshold by comparison 
with a newly calibiated instiument, a gioup of normal-lieaimg 
individuals being used as test subjects All audiometry was 
done in sound-tieated looms in which the ambient noise level 
as detei mined by the Geneial Radio Sound Level Meter was 
32 db in one room and 38 db in the other, with the sound level 
iReter set at the “A” i espouse position 

The lecords of 758 patients weie available foi review This 
^^as a selected gioup in which the majoiity complained of a 
eaiing problem In oidei to evaluate the lesults of scieen- 
ing on noimals, 90 additional patients who were unawaie 
of a healing pioblem weie tested The auditoiy scieen le- 
vealed no loss in 53 of these patients, while in 37 the 4000 
cps tone was not heaid at 15 db 

The pure-tone thieshold data weie analyzed to determine 
e numbei of instances in which the pui e-tone an-conduction 
leshold at 4000 cps was as gieat as, or gieatei than, the 
Ueshold at 500, 1000 and 2000 cps The thieshold at one 
th ^^couencies fiom 500 to 2000 cps was liighei than the 
leshold at 4000 cps m 171 (20 2 pei cent) of 848 audiogiams 
s udied The maximum by which the threshold for lowei 
lequencies exceeded the thieshold at 4000 cps was 5 db in 
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dustiy It IS not done on patients whose symptoms involve 
only the nose or throat 

Auditoiy screening of patients who would not noimally 
have audiometric examination offers the advantage of detec¬ 
tion of otheiwise unrecognized hearing losses, and also pio- 
vides a minimal recoid of hearing foi futuie leference m the 
event the patient subsequently loses hearing Both aie leal 
advantages, which led to our decision to scieen the heaiing 
of each patient coming to oui depaitment 

We selected a two-frequency, two-intensity scieenei with 
a single eai phone This mstiument provides tests at 4000 
and 2000 cps at intensities of 35 and 15 db We considei 
screening at two frequencies moie useful for oui pin pose 
than screening at a single frequency Four thousand cps has 
the advantage of demonstrating a high percentage of all 
hearing losses and of relative immunity to masking fiom the 
ambient noise of the average office This frequency alone is 
unduly selective when persons in the piesbycusis age aie 
tested Many peisons have losses at 4000 cps whose heaiing 
foi speech is not significantly affected The addition of a 
screening test at 2000 cps gives infoimation that aids in 
detei mining which patients have tiouble hearing convex sation 
The single-eai phone instrument was selected for its simplicity 
and lapidity of operation The patient holds the eaiphone to 
his eai while the attendant opeiates the instrument 

In our practice the scieener is operated by the attendant 
who shows the patient to the examining loom The test is 
done in the examining room with the door closed The lOoms 
have no sound conditioning, although the sound of feet is 
minimized by coik flooiing The most prominent sound 
within the room is that of aii flowing thiough the ventilating 
ducts Outside the loom aie sounds aiising fiom convexsation 
of patients in the corridoi and inteimittently fiom instiuments 
being cleaned and placed in the sterilizei Outside windows 
aie sealed The level of ambient noise m the loom measuied 
with the Geneial Radio Sound Level Meter set at the “A” po¬ 
sition appioximates 42 db but peaks to 60 db at times Each 
eai IS tested, fust at 4000 cps, then at 2000 cps The tone is 
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The findings of the auditoij’- scieenmg weie confiimed by 
the puie-tone thieshold audiogiam in 473, or 55 8 per cent, of 
the 848 patients Eiiois occuiied in 375 instances The 
scieen indicated bettei heaimg than the audiometiic thiesh¬ 
old in 115 instances, less heaiing in 243 instances Multiple 
enois of similai class (better or woise) appealed on 95 cards 
Glossed eriois (scieen both better and woise) appealed on 
17 caids Wheie multiple eiiois occuiied the caid was clas¬ 
sified accoidmg to the erioi of gieatest magnitude 


TABLE IV 


Instances in Which Screen Showed Moie Hearing Than Audiometer 


Xumber 

B\ 0 db 

4S 

H-IO db __ 

23 

+15 db or moie 

44 

iaigmficant errors (10 db or more) 

67 (7 97e)) 


TABLE V 

Instances in Winch Scieen Showed Less Hearing Than Audiometer 

- Number 


Screen not heard at lei el heard on audiometei SO 

B' - 0 db 70 

-10 db 60 

-15 db or more 33 

^gnificant errors (10 db or more) 93 (11 0%) 


Vaiiations of plus oi minus 5 db aie geneially considered 
to be within noimal limits of eiioi in audiometiy Eirors 
of 10 db 01 moie occuiied in 160 instances (18 9 per cent) 
n 67 patients (7 9 per cent) the scieen showed moie heaimg 
ban the audiogiam (see Table IV) The magnitude of the 
01 101 langed to 85 db In this instance, a patient whose audio- 
^am showed no heaimg in one eai was lepoited as heaimg 
o db on the scieen test In 93 patients (11 0 pei cent) the 
^leen showed less heaimg than the audiogiam (see Table V) 
le maximum eiioi m this diiection was 20 db 


COMMENT 

Study of this senes of audiograms indicates that a single- 
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TABLE I 




vr.imhpr Per cent 


Total 

171 

20 2 

Exceeded b^ 

69 

82 

5 db 

40 

47 

10 db 

26 

31 

15 db 

36 

42 

20 db 01 more 

Significant eiiois (10 db 01 moie) 

102 

12 0 


TABLE II 

Instances in IVliich Scieen Showed Noimal Hean ng 

Screen and Audiometer _______^— 

Agi eed 
Disagieed 

B> + 5 db 

+ 15 db _ - 


(93 Patients) 

Number 

4 



TABLE III 

_ Screen Showed Loss of 15 db at 4000 cps ( 67 Patien—) 

Screen and Audiometer _ . - -— 

Agreed 

Scieen not lieaid at level lieaid on audiometei 
By - 6 db* 

-10 db 
-15 db 
+ 5 db 

_ +15 db __ 

I — screen sboved 

«_ = screen shoved pooiei hearing than audiometer, -r 
better heanng than audiometer 



10 

13 

11 

5 

1 

3 


36 

69 instances, 10 db in 40, 15 db m 26, and 20 db 01 ^ 0 ^ 

Diffeiences of 6 db can be consideied ivithin the hmi 
m audiometiy Diffeiences gieater than 5 db aie ^0 
significant Diffeiences of 10 db or moie weie 0 
102, 01 12 per cent, of the audiograms studied (see 

The auditoiy scieen showed no loss in 93 of the jj) 

The audiogram agreed with this finding m 89 (see 
The scieen showed loss of 15 db foi the tone of 40 uu 
67 patients The audiometiic thieshold confirme 
in 24 instances (see Table III) 
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The findings of the auditoiy scieening weie confiimed by 
the puie-tone thieshold audiogiam in 473, or 55 8 per cent, of 
the 848 patients Eiiois occuired in 375 instances The 
scieen indicated bettei heaiing than the audiometiic thiesh¬ 
old in 115 instances, less heaiing in 243 instances Multiple 
enois of similai class (better oi woise) appealed on 95 cards 
Glossed eiiois (scieen both bettei and woise) appealed on 
17 caids Wheie multiple eiiois occuiied the caid was clas¬ 
sified accoiding to the eiioi of gieatest magnitude 


TABLE IV 


Instances in Which Screen Showed Moie Hearing Than Audiometer 


Number 

Bv - 5 db 

■^10 db _ _ 

—15 db or moie _ 

Significant eirors (10 db or more) 

— 


„ 48 
_ 23 

44 

67 (7 9rc) 


TABLE V 

Instances in Which Scieen Showed Less Hearing Than Audiometer 

-_ Number 


Screen not heard at level heard on audiometei - SO 

- 0 db _ __ _ 70 

-10 db _ _ 60 

-15 db or moie _ „ 33 

Significant eirors (10 db or moie) 93 (1107o) 


Vaiiations of plus oi minus 5 db aie geneially considered 
to be within noimal limits of eiioi in audiometiy Eirors 
of 10 db 01 moie occuried in 160 instances (18 9 pei cent) 
o 67 patients (7 9 pei cent) the scieen showed moie heaiing 
than the audiogiam (see Table IV) The magnitude of the 
01 101 langed to 85 db In this instance, a patient whose audio- 
?iam showed no heaiing in one eai was lepoited as heaiing 
15 db on the scieen test In 93 patients (11 0 pei cent) the 
^leen showed less heaiing than the audiogiam (see Table V) 
he maximum eiioi in this diiection wms 20 db 


COMMENT 

Study of this senes of audiograms indicates that a single- 
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TABLE I 


Audiogiams m winch the Th^ at 500, 1000 or 2000 cps Exceeded 
---4000 cps Amoirg 848 Audiograms 


~~ ~~-—------ Number Per cent 


Exceeded bv 

171 

20 2 

5 

db 



10 

db 

69 

82 

15 

db 

40 

47 

20 

db or moi p 

26 

31 

^mfrcant errors (lo db or mote) 

36 

102 

42 
12 0 


table II 

Normal Healing (93 Patients) 
g££een and Audiometor —- 


Agreed ” ~~----- Number 

Disagreed 89 

B) + 5 db 4 

__ +15 db 8 


1 


111 


~££L^i£lI2l_L2Ss_of 16 db at 4000 cds (67 Patents) 


§££®£ILan^Audiometoi 

Agreed ~ --—--- 

Disagi eed 

°n audiometer 

-10 db 
-15 db 
+ 5 db 
_ +15 db 


Number 


10 

13 

11 

5 

1 

3 


24 

43 


better hearing than'^aud°omete 1 -^'^*”®' '^nOiometer 


+ = screen shoued 


26, and 20 db oi moie in 36 
in audrntnpt n consideied within the limit of eiioi 

significant ' Diffeie^erof To^dh'' ^ consideied 

mo to ^ ences of 10 db or moie weie obseived in 

, 01 12 pel cent, of the audiograms studied (see Table I) 

The auditoiy scieen showed no loss in 93 of the 848 patients 
The audiogiam agieed with this finding in 89 (see Table II) 
The scieen showed loss of 15 db foi the tone of 4000 cps m 
67 patients The audiometiic thieshold confirmed the scieen 
m 24 instances (see Table III) 
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The findings of the auditoiy scieening weie confiimed by 
the pure-tone thieshold audiogiam in 473, oi 55 8 per cent, of 
the 848 patients Eriors occuiied in 375 instances The 
scieen indicated bettei heaiing than the audiometiic thiesh¬ 
old in 115 instances, less healing in 243 instances Multiple 
enois of similai class (better oi woise) appeared on 95 cards 
Glossed eriois (scieen both bettei and woise) appealed on 
17 caids Wheie multiple eiiois occuiied the caid was clas¬ 
sified accoidmg to the eiioi of gieatest magnitude 

TABLE rv 


Instances in Which Screen Showed More Hearing Than Audiometer 


Xnmber 

— 5 db 

-10 db_I. __ _ 

—15 db or more_ _ 

Significant errors (10 db oi more) 

- 

48 

_ _ 23 

_ _ 44 

— 67 (7 9yc) 


TABLE V 


Instances in Minch Screen Showed Less Hearing Than Audiometer 


Screen not heard at level heard on audiometer 

Uv - 0 db _ _ _ 

-10 db_ _ _ I J" 

-15 db or more___ 

g^ificant eirors (10 db or more) - 


Number _ 

SO 

_70 

60 

33 

_ 93 (IlOYc) 


Vaiiations of plus or minus 5 db aie geneially considered 
0 be within noimal limits of eiior in audiometij’^ Eirors 
0 10 db 01 moie occuiied m 160 instances (18 9 pei cent) 
n 67 patients (7 9 pei cent) the scieen showed moie healing 
an the audiogiam (see Table IV) The magnitude of the 
01101 ranged to 85 db In this instance, a patient whose audio- 
showed no heaiing m one ear was lepoited as lieaimg 
^ db on the scieen test In 93 patients (11 0 pei cent) the 
scieen showed less heaiing than the audiogiam (see Table V) 

0 maximum eiior in this diiection ivas 20 db 


COMMENT 

Study of this senes of audiograms indicates that a single- 




1038 SIMONTON, ET AL TWO-FREQUENCY SCREENING 


frequency screen at 4000 cps is not a valid index of maximal 
loss The diffeience between our lesults and those lepoited 
by House and Glorig is explained in pait by the lelatively 
high piopoition of patients with conductive lesions and end- 
oigan lesions among those tested 


Compaiison of the results of auditory screening and puie- 
tone threshold audiometiy done under the conditions de- 
sciibed reveals a high piopoition of eiioi Repeated com¬ 
paiison of the scieeners and the audiometeis by loudness- 
balance tests using normal eais failed to reveal significant 
differences in the calibration of the instruments This, plus 
the fact that the screening test showed both more and less 
hearing than the threshold tests, suggests that the discrepan¬ 
cies resulted from errors of technique and of recording The 
threshold tests were done by experienced personnel using well- 
standardized techniques The screening tests were done by 
inexperienced personnel who had been instructed in use of 
the instrument but who lacked the experience necessary to 
question the lesults of then own tests We assume that the 
errors are principally in the results of the screening tests 


Possible sources of error rn which the screen shows more 
hearing than the threshold test are a click present when the 
on-off button of the sci eenei is depi essed and i espouse of the 
patient to the examiner’s voice when asked “Do you hear 
now*^” The first eiior can be reduced by care in depressing 
the button and by occluding the eai not being tested The 
second can be avoided by better instruction of the operator 
in the technique of hearing tests Possible sources of eiioi 
in which the screen shows less hearing than the thieshold 
test are masking by ambient noise, which should have little 
effect at 4000 cps, improper positioning of the earphone by 
the patient, and poor instruction of the patient in the nature 
of the test 


Use of a SCI eenei equipped with binaural earphones would 
reduce errors due to ambient noise or clicks in the instrument 
Adjustment of the head set would require moie time, and the 
addition of another switch to the screener would add to the 
chance of designating the wrong ear when the results are 

recorded 



SIMONTON, ET AL TWO-FEEQUENCY SCREENING 1039 


Oul expeiience indicates that auditoiy scieening is not 
a pioceduie that can be accuiatelj’’ peifoiined by inexpeiienced 
peisonnel aftei minimal instiuction The insti actions given 
to membeis of oui office staff in the use of the scieenei weie 
deemed adequate In addition, as eiiois weie noted they 
veie often called to the attention of the attendant opeiating 
the seieenei Many times, obvious eiiois were lechecked by 
the consultant in the piesence of the attendant and diffeient 
lesults noted Despite these piecautions, diffeiences of 10 
db 01 moie betiveen lesults of the scieen and thieshold audi- 
ometiy weie noted in 18 9 per cent of the lecoids studied 
This study suggests that the opeiatoi of an auditoiy scieenei 
roust have both adequate instiuction and expeiience if the 
lesults of the test aie to be reliable On the basis of oui 
experience there is doubt as to the value of tins pioceduie in 
situations in which the opeiatois of the screening instiuments 
fail to receive abundant experience as well as some objective 
eialuation of the results obtained 

SUMMARY AND CONCLUSIONS 

The results of two-fiequency, two-intensity auditorv scieen- 
rog Were compared with the pui e-tone, an-conduction thresh¬ 
old audiogiams in 848 patients Significant discrepancies 
appeared in 18 9 per cent of the records It is believed that 
the majority of eiiois resulted from poor technique in the 
operation of the auditory scieeneis and in the recording of 
lesults 


ADDENDUM 

Continued comparison of the lesults of auditory screening 
'nth the results of puie-tone threshold audiometry has shovTi 
roodeiate improvement in the correlation between the two 
ests Four hundi ed and sixtj' i ecoi ds wei e i eviewed Ei i oi s 
of 10 db or more were noted m 49 (10 7 per cent) The 
ighest incidence of eiioi occuis in tests done bv assistants 
" 0 are temporalily assigned to the department 
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los^ t/ ^ maximal 

hv TTn. between our lesults and those lepoited 

hfoh mnL""!^ explained in part by the lelatively 

oi2« patients with conductive lesions and end- 

oigan lesions among those tested 

lesults of auditory screening and puie- 
^^‘^^^^etiy done under the conditions de- 
nmic ^ bigh piopoition of eiioi Eepeated coni- 

hsiion^^ r ^ screeneis and the audiometeis by loudness- 
dTffAio^ ^ using noimal eais failed to leveal significant 
tho f T calibiation of the instiuments This, plus 
scieening test showed both moie and less 
_ thieshold tests, suggests that the disci epan- 

r eirois of technique and of lecoiding The 

expel lenced peisonnel using well- 
iTiPvno^, ^schniques The scieening tests were done by 
tho peisonnel who had been insti acted in use of 

niiAofj^ lament but who lacked the expeiience necessaiy to 

rn^rn^l We assume that the 

eiiois aie principally m the lesults of the scieening tests 

eiior in which the scieen shows moie 
nn-nff h 6 thieshold test aie a click piesent when the 

nofiArif f ° scieenei is depiessed and lesponse of the 
now?” mi ^ examinei’s voice -when asked “Do you heai 
fiiA K +■+ erioi can be i educed by caie in depiessing 

e button and by occluding the eai not being tested The 

^ avoided by better instiuction of the opeiatoi 
in the technique of heaiing tests Possible souices of eiioi 
in which the scieen shows less healing than the thieshold 

ambient noise, which should have little 
eltect at 4000 cps, impioper positioning of the eaiphone by 

instiuction of the patient in the natuie 

of the test 


Use of a scieenei equipped with binaural eaiphones would 
1 educe eiiois due to ambient noise oi clicks m the instiument 
Adjustment of the head set would lequire moie time, and the 
addition of anothei switch to the screener would add to the 
chance of designating the wiong eai when the lesults aie 
lecoided 
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pathological entitj' and sepaiated it fiom biancliiogenic cysts 
Thev suggested the tumoi aiose fiom heterotopic salivaiy 
gland tissue found in Ijnnph nodes of the paiotid legion 

In 1929, Waithin^= made the fust lepoit m Ameiican liteia- 
tuie, he desciibed two cases in over 700 paiotid tumois He 
thought the tumoi lesembled the Eustachian tube in aichi- 
tectuie and postulated its oiigin in a displaced anlage of the 
Eustachian tube He pioposed that the tumoi be called 
papillaiy cystadenoma hTuphomatosiim, howevei, his name 
became associated with the lesion, and in this countiy it is 
coninionlv known as Waitlun’s tumoi 


TABLE I 


Various Tei ms for C\ stadenoma Lvmphomaiosum * 


1 Congenital epithelial cvsts 

- Diaachial m st of the parotid 

j D paiotid 

- Papillai\ Cl stadenoma in Lmph 
node 

5 Papillai 1 intralvmphonodular 
cvstadenoma 

■ ?''®^^'^^*°Senic adenoma of neck 

' Branchiogenic papillarv c' stade- 
nolvmphoma 

S Branchioma 

- Epitheholymphoid tumor of 
parotid 

1 ? Cl stoma 

Papillary c^ stadenoma witn 

__J^Tnphoid supporting tissue 


12 Cl Stic papillar\ adenoma 

13 Papillari c'stadenohmphoma 

14 K%ste Am\gdaloide 

15 Tumeui amvgdaloide 

16 Polvkstiques cvstadenoli-mpho 
ma paiotids 

IV Adenoma bianchiogenes c^lln 
drocellulaie c^stlum 
IS Papillar' c\ stadenoma hmpho 
matosum 

19 Papillai' c'stadenoma 

20 Onkoc'toma. 

21 Orbital inclusion c'St 

22 Adenol'Tnphoma 

23 Adenoc' sticum Ivmphomatosum 

24 W arthin s tumor 


tosunw ^ Gortin R J Papillarv 

um (\denoUniphonia) Amer Jour Surg « 


C' stadenoma 
■ 5 ^2o 1'‘5^ 


L.\ mphoma- 


luce that time a multiplicitj' of teims have been used to 
esciibe the lesion (see Table I) Each name leflects the 
101 s opinion of the histogenesis of the tumoi oi tends to 
s less one or the othei of its elements This has made the 
su ject appeal complex and has led to some difficulties in 
^ossification of paiotid tumois 

Giosslv, the tumor is lound oi oval Its suiface has a 
'gitlv lobulated appeal ance pioduced by the cysts vliich may 
^Ppeai tianslucent thiough the thin, fibious capsule It is 
SBa h located in the lowei part of the supeificial poition 



PAPILLARY CYSTADENOMA LYMPHOMATOSUM OF 
THE PAROTID GLAND 

John F Daly, M D , 

New Yoik, N Y 


INTRODUCTION 


Non-tendei swellings m the paiotid legion aie 
caused by neoplasms About 60 per cent of these aie ben P 
mixed tumois, another 30 pei cent are ^malignancies ailing 
in mixed tumois or as piimaiy giowths The thud com 
tumoi IS the papillaiy cystadenoma lymphomatosum 
once considered laie, howevei, it accounts foi a o 
per cent of all paiotid tumois*^ and ovei 367 cases ave 
lepoited in the literatuie • Examples of this tumoi 
found in the files of most suigical clinics 


The tumor is composed of epithelial and ^^^muphoid tis 
This featuie is common to another lesion of the aabvaiy g ^ 
fiom which it must be cleaily distinguished, name y, 
hcz's disease (the benign lymphoepithehal lesion) 
common piactice to discuss these lesions togethei un 
single designation, adenolymphoma, however, they ai 
distinct entities, both clinically and pathologically , 
poit is piimaiily concerned with the papiUaiy cys a 
lymphomatosum and will discuss Mikulicz’s disease 
the diffeiential diagnosis 


Hildebiand,^^ in 1895, was the first to ^esciibe the lesm» 
In a study of lateial cervical cysts and ^mstulas, he i ^ 
a desciiption of a lesion composed of both lymphoid an P 

hal elements He consideied this a vaiiation oi a 

genic cyst, and suggested that it pi'obably was deiiv 
heteiotopic entodeim 

In 1910, Albiecht and AizP established it as a de m 


*Rea^ at the Sixn-Second Annual Meeting- «c^oJings 
'll Rhinological and Otolo&ical SocieU Inc Hot Springs 

TTrtitors Note This manuscript receixed in The Darrnffoscope 

ac?ept?rfor publication March 10 1959 
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pathological entity and sepaiated it from bianchiogenic cysts 
Thev suggested the tumoi aiose fiom heteiotopic salivary 
gland tissue found in hunph nodes of the paiotid legion 

In 1929, Waithim= made the fust lepoit in Ameiican liteia- 
tuie, he desciibed two cases in ovei 700 paiotid tumois He 
thought the tumor lesembled the Eustachian tube in aichi- 
tectuie and postulated its oiigin m a displaced anlage of the 
Eustachian tube He pioposed that the tunioi be called 
papillaiy cystadenoma Ijunphomatosum, howe%ei, his name 
became associated with the lesion, and m this countiy it is 
commonly known as Waitlun’s tumoi 


TABLE I 


^ arious Tei ms for Cvstadenoma Ermphomatosum “ 


1 Congenital epithelial c\ sts 
- Branchial St of the parotid 
0 Ustadenoma of the parotid 
•» Papillar\ cystadenoma in lymph 
node 

0 Papillarv intraU-mphonodulai 
C'stadenoma 

* ®rsnchiogenic adenoma of neck 
' ^‘^’ichiogemc papillai\ c^stade- 
nohmphoma 
» Branchioma 

Epitheholvmphoid tumor of 
parotid 

n C\mphoglandular cystoma 
pP'llar' c^stadenoma 'mth 
—I'mphoid supporting tissue 


12 C^stlC papillar\ adenoma 

13 Papillai' c^stadenolvmphoma 

14 K\ste Am\gdaloide 

15 Tumeur amvgdaloide 

16 PoBkstiques c^stadenol^^npho 
ma parotids 

17 Adenoma bianchiogenes c\lin 
drocellulaie c^stlum 

IS Papillar\ c^stadenonla Bnipho 
matosum 

19 Papillai V c\ stadenoma 

20 OnkocTtoma 

21 Orbital inclusion c^st 

22 Adenolvmphoma 

23 Adenoc' sticum l^Tiiphomatosum 

24 Wai thin s tumor 


,„*ChaU(3r\ a P ana i 

'AdenoUmphomi) 


and Gorlin R J PapiUar\ 
Ainer Jour Surgr ' 


C' stadenoma 
5 O2o 105S 


Li inphoma- 


ince that time a multiplicitj* of teims ha\e been used to 
lesion (see Table I) Each name leflects the 
101 s opinion of the histogenesis of the tumoi oi tends to 
s ^ss one 01 the othei of its elements This has made the 
su ject appear complex and has led to some difficulties in 
c assification of paiotid tumois 


losslv, the tumoi is loiind oi o\al Its siiiface has a 
appeal ance pioduced by the cjsts which mav 
y tianslucent thiough the thin, fibious capsule It is 
sua h located in the lowei part of the supeificial poition 



PAPILLARY CYSTADENOMA LYMPHOMATOSUM OF 
THE PAROTID GLAND 
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INTRODUCTION 

Non-tendei swellings in the paiotid legion aie 
caused by neoplasms About 60 per cent of these are bem^ 

mixed tumois, anothei 30 pei cent aie , r>nmmoii 

m mixed tumors oi as primaiy giowths The thii 
tumoi IS the papillaiy cystadenoma lymphomatosum 
once consideied laie, howevei, it accounts oi ^ , 

pel cent of all paiotid tumois^-* and ovei 367 cases 
lepoited in the literatuie" Examples of this tumoi 
found in the files of most surgical clinics 

The tumoi is composed of epithelial and 
This featuie is common to another lesion of the ^ 

fiom which it must be cleaily distinguished, namey, 
hcz’s disease (the benign lymphoepithelial lesion) 
common piactice to discuss these lesions togethei 
single designation, adenolymphoma, howevei, 
distinct entities, both clinically and pathological y , 
poit IS piimaiily concerned with the papillary cys ^ 
lymphomatosum and will discuss Mikulicz's disease 
the diffeiential diagnosis 

Hildebiand,^^ in 1895, was the first to 
In a study of lateral ceivical cysts and , pmthe- 

a desciiption of a lesion composed of both lymphoid 
hal elements He considered this a variation ot a 
genic cyst, and suggested that it probably was deii 
heterotopic entoderm 

In 1910, Albrecht and ArzP established it as a e i 


_ _ 'Lai*' 

»-RpTd at the SIXt^-Second Annual Meeting of ''^Va ' 

icaf Rh.nologtcal and Otolog.cal Society Inc Hot Springs v 

^'*wri,tr.r s Note This manuscript recei\ed in The Harj nffoscope 
acfept^rior publication March 19 ^95^9^ 
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pathological entity and sepaiated it fiom bianchiogenic cysts 
They suggested the tumoi aiose fiom heteiotopic salivaiy 
gland tissue found in lymph nodes of the paiotid legion 

In 1929, Waithin^- made the fust lepoit m Ameiican liteia- 
tuie, he desciibed tivo cases in ovei 700 paiotid tuniois He 
thought the tumoi lesembled the Eustachian tube in aichi- 
tectuie and postulated its oiigin m a displaced anlage of the 
Eustachian tube He pioposed that the tumoi be called 
papillaiy cjstadenoma IjTiiphomatosum, hoivevei, his name 
became associated with the lesion, and in this countiy it is 
commonly known as Wai thin’s tumoi 


TABLE I 


Various Terms for C\ stadenoma L\Taphomatosum * 


1 Congenital epithelial c'sts 
J Branchial c\st of the parotid 
^ stadenoma of the paiotid 
Papillai 1 c\ stadenoma in Ivmph 
node 

5 Papillan intralmiphonodular 
c' stadenoma 

- Branchiogenic adenoma of neck 
‘ Branchiogenic papillai j ci stade- 
noh-mphoma 
S Branchioma 

Epitheholvniphoid tumoi of 
paiotid 

10 Limphoglandular ci stoma 
Bapiiian ci stadenoma with 
-i^mphoid suppoiting tissue 


12 Cl Stic papillan adenoma 

13 Papillan cistadenolimphoma 

14 Kiste Amigdaloide 

15 Tumeiii anii gdaloide 

16 PolvKstiques cistadenolmipho 
ma paiotids 

17 Adenoma bianchiogenes c\lin 
drocellulaie cistium 

IS Papillan ci stadenoma limpho 
matosum 

10 Papillan c\ stadenoma 

20 Onkocvtoma 

21 Orbital inclusion cist 

22 Adenoli mphoma 

23 Adenoci sticum li mphomatosum 

24 1\ arthin s tumor 


*Chaudri a 
(A denolN 


P and Gorlin P J Papillar\ C'stadenoma 
niphoma) ‘ Anier Jour Surg 1*^5$ 


L,\ mphoma- 


ince that time a multiphcitj' of teims haie been used to 
esciibe the lesion (see Table I) Each name leflects the 
101 s opinion of the histogenesis of the tumoi oi tends to 
s ress one or the othei of its elements This has made the 
SB ject appeal complex and has led to some difficulties in 
assification of paiotid tumois 


si tumoi IS lound oi o\al Its suiface has a 

ap^ appealance pioduced bv the cj sts which mav 

^ Peai tianslucent thiough the thin, fibioiis capsule It is 
sua \ located in the lovei part of the siipeificial poition 
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of the gland, it may be extiacapsulai or he in the substance 
of the gland In the deep portion of the gland, it displaces 
the noimal tissue It may be umcentiic oi multicentiic Its 
cut suiface leveals a pink-giey tissue with cystic spaces filled 
Avith blown 01 stiaw-coloied, gelatinous fluid 

Micioscopically, the tumor has an easily lecogmzed ap¬ 
peal ance given to it by the two types of tissue which compose 
it An epithelial layei lines the cystic spaces and piojects into 


a iPA 









Figr 1 PapiIIai\ cj stadeiioma Ijmpliomatosum showing' tjpical at 
langement of papillae 

the lumen as multiple blanching papillas Cells of the epithe¬ 
lial layei aie aiianged in two lows The innei cells aie tall, 
columnai with oxyphilic cj^toplasm Then nuclei aie aiianged 
111 an oideily fashion at the luminal end of the cells They 
aie not ciliated as Waithm thought The outei oi basal cells 
aie polygonal and lest on a distinct basement membiane which 
sepal ates them fiom the lymphoid stioma The cystic spaces 
may be filled with blanching papillas, oi contain a gianiilai 
mateiial pioduced by the secietmg epithelium and by debus 
of extiuded matuie cells 

Lymphoid tissue foims the suppoiting stioma of the tiimoi 
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and extends into the coie of the papillae Geiminal centeis 
aie piominent In some cases the essential architectuie of 
the IjTnph node is pieseived and the capsule, lymph sinuses 
and coitex can be identified 


HISTOGENESIS 


The piesence of both epithelial and Ij’^mphoid elements in 
the tumoi, plus its occuiience limited to the paiotid legion, 



]^as s imulated much speculation about its oiigin The tumoi 
entod to aiise fiom 1 displaced phaijmgeal 

I ^ Eustachian tube anlage,"= 3 bianchiogenic 

Ivm^I fistulas 4 abeiiant salivaiy gland tissue in 
I'nd^^ nodes 5 ectopic tonsillai tissue,^'® 6 the oibital 
va, bodj' of Chievitzand 7 onkoci'tes found in sali- 

'aiT glands of adults 

^^nnchiogenic theoiy of oiigin is not suppoited by any 
bian^L^ between the epithelium of the tumoi and that of 
fistul^ ^“Senic cysts 01 fistulas Bianchiogenic cysts and 
aie lined by stiatified squamous epithelium 01 by 
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pseudostratified ciliated columnar epithelium, alone oi in 
combination Thompson and Bryant” could find no similaii- 
ties m staining qualities oi in nuclear aiiangements between 
the bianchiogenic epithelium and that of Wai thin’s tumoi 

Waithin believed the tumoi lepiesented a developmental 
distuibance of the Eustachian tube anlage which latei became 
neoplastic His opinion was based on the misconception that 
the epithelium of the tumoi was ciliated like that of the 



rig' 3 Pipillarj c> stadenonia 1\mpliomatosum sIioiMng coUimnai cells 
basal cells and basement membrane 


Eustachian tube It is agieed by most investigatois that the 
cilia which Waithin desciibed iveie artifacts 

The onkocytic theoi y of oi igin was pi oposed by Hampei 1 ’ 
The onkocytes aie cells which charactei istically appeal m 
salivaiy glands aftei the age of 30 They have an oxyphibc 
finely gianular cytoplasm and nuclei iich in chiomatin The 
tumoi was thought to have its oiigin m these cells The 
tlieoiy does not explain the tumois which aiise befoie the 
appeal ance of onkocytes in the young age gioup, fuitlmi- 
moie, onkocytes have been found in othei locations, bu 
Waithin’s tumois occui only in the paiotid legion 
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The heteiotopic sahvaiy gland tlieoiy was pioposed bj' Al- 
biecht and Aizt^ and has gained the ^^^ldest acceptance Theie 
aie many facts which tend to suppoit it 1 dining embiyonic 
deielopment, the paiotid gland, unlike the submaxillaiy, does 
not liaie a difinite capsule sepaiating it fiom othei tissues 
in the aiea, hence, some glandulai tissue may become sepa- 
lated fiom the developing gland oi become enmeshed in the 
hmphoid tissue developing in the same aiea, 2 salivaiy 
gland tissue has been found fiequently in the liTiipli nodes of 












l^'niphoepitheliil lesion (Mikulicz s Disease) sho\MnE 
P nelial islands and Umphoid stroma 


le paiotid legion, both in fetuses and in adults ,’"3 tumoi 
s ound onlv in the paiotid and peiipaiotid legion 4 the 
'Tnpioid stioma of the tumoi is not an infiltiate, but letains 
noimal chaiacteiistics of a hmiph node, this indicates 
off] ^^'^01 aiises within the hmiph node," and 5 the cells 
le papillaiy layei aie similai to cells found lining the ducts 
’ noinial paiotids®’ 

biJt^tf^ °^®®^'^tions suppoit the theoiy of Albiecht and Aizt 
le tumoi lepiesents a tiue neoplasm de\eloping fiom 
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pseudostiatified ciliated columnar epithelium, alone oi in 
combination Thompson and Bryant^^ could find no similaii- 
ties in staining qualities oi m nuclear aiiangements between 
the bianchiogenic epithelium and that of Wai thin’s tumoi 

Waithin believed the tumoi repiesented a developmental 
disturbance of the Eustachian tube anlage which latei became 
neoplastic His opinion was based on the misconception that 
the epithelium of the tumoi was ciliated like that of the 



Fig 3 Papillarj cjstadenonn Ij mpiiomatosum slioiiing c-olumaar cells 
basal cells and basement membrane 


Eustachian tube It is agieed by most investigatoi s that the 
cilia which Warthin desciibed iveie artifacts 

The onkocytic theoiy of oiigm was pioposed by Hampeil ’ 
The onkoc 3 des aie cells which chaiacteiistically appeal m 
salivaiy glands aftei the age of 30 They have an oxyphihc 
finely gianulai cytoplasm and nuclei iich in clnomatm The 
tumoi was thought to have its oiigin m these cells The 
theoiy does not explain the tumois which aiise befoie tie 
appealance of onkocytes m the young age gioup, fuithei- 
moie, onkocytes have been found in othei locations, hu 
Waithin's tumoi s occui only in the paiotid legion 
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When the tumor piesents in the neck, it is located along 
the anteiioi boidei of the stemomastoid muscle In this 
location, it IS in contact with the posteiioi bolder of the sub- 
maxillary gland This finding has led some authois to con¬ 
clude that the tumor arises from the submaxillaiy gland 
Maitin and Ehilich-- believe that this is an erioi due to 
failuie to lealize that a tumor aiising fiom the tail of the 
paiotid will come in contact with the submaxillary gland All 
of then 25 cases aiose or weie connected with the paiotid 
alone 


DIAGNOSIS 

A clinical diagnosis of this tumor is laiely made befoie 
histological examination It is usually diagnosed as a mixed 
tumoi of the paiotid oi as a branchiogenic cyst when it pie¬ 
sents in the neck 

Tw’ent3'-five cases of papillaiy cystadenoma lymphomatosum 
veie found in the pathology files of the Univeisitj" Hospital 
and an additional six cases at Bellevue Hospital Twenty- 
eight cases were males, and thiee weie females All patients 
"eie between 40 and 60 yeais old In one patient both paiotid 
glands Were involved 


differential DIAGNOSIS 

must be distinguished from 1 mixed tumoi s of 
e paiotid, 2 malignancies, 3 bianchiogenic cysts, 4 
iinphomas, 5 leukemia, 6 metastatic carcinoma fiom the 
nn iscoveied piimaiy in the oral oi phaijmgeal cavities, and 
I ikuhcz’s disease The means available foi diagnosis are 
ogiaphy and aspiiation biopsy 

^ Sialogiaphy m Warthin’s tumoi shows displacement of the 
ch^ when the tumoi is within the paiotid, and no 

3Dge m the ductual pattern ivhen it is exti acapsulai ,■* thus 
les^ not distinguish it fiom othei encapsulated 

ions, howevei, m Mikulicz’s disease, wheie the pathologj* 
esn*^ ductal system, sialogiaphj’- is helpful in diagnosis, 
ecially when distoition and sialectasis can be demonstiated 
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ih(i ductal epithelium of aberrant salivary gland tissue tiapped 
in lymph nodes of the parotid region 

CLINICAL COURSE 

I’he tumor usually piesents as a non-tendei swelling located 
in iront of the lobe of the ear or just behind the angle of 
the jaw, or it may be located m the uppei pait of the neck 
'fhe patient larely has any complaint othei than facial dis- 



l>'lu fi lli'iutui l\Ui'tlnl to^iloii show lUtT cpim\ oepitlielial island 


ripiiroint'iU. The tumor us slow giownng and is usuallv piesent 
monllis' or twi'n ^’(^•lr^' bt'loro the patient seeks medical advice 
I'liplity per rimi of (ho (umors oecvu in the 40 to 70 veai age 
group.' l.o.ss than 10 por cent aio undei 10 The youngest 
nn’ordoil oa.so lu tlio litoraluio is a tw’o-and'a-half veai old 
ohild.. klali's aro allool('d li\o tiinos nioio than females 
I'ihiloval tumor.s uiv uo( ooiumon. onl\ 11 cases have been 
roporlod,*' 

To p'lh'atmu, tho tumor a Muooth. loiuui oi o\al mass 
wliicli Is usually uioxo’ibh' and is modoiofolv fiim to cxstic m 
t’OUM.sb'UOy. 
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When the tumor piesents m the neck, it is located along 
the anteiioi bolder of the stemomastoid muscle In this 
location, it IS in contact ivith the posterior bolder of the sub- 
maxillai}’- gland This finding has led some authors to con¬ 
clude that the tumor arises from the submaxillaiy gland 
Mai tin and Ehrlich-^ believe that this is an erioi due to 
failure to realize that a tumor arising from the tail of the 
parotid will come in contact with the submaxillai'y gland All 
of then 25 cases arose or were connected with the parotid 
alone 


DIAGNOSIS 

A clinical diagnosis of this tumor is rarely made before 
histological examination It is usually diagnosed as a mixed 
tumor of the paiotid or as a branchiogenic cvst ivlren it pre¬ 
sents in the neck 

Twenh'-five cases of papillai 3 ’^ C 3 ’’stadenoma Ijunphomatosum 
^'eie found in the pathologj' files of the Univeisitv Hospital 
3nd an additional six cases at Bellevue Hospital Twenty- 
sight cases veie males, and three were females All patients 
"eie betiieen 40 and 60 j’^ears old In one patient both paiotid 
glands were involved 


DIFFERENTIAL DIAGNOSIS 

must be distinguished from 1 mixed tumors of 
e paiotid, 2 malignancies; 3 bianchiogenic cj'sts, 4 
'Tnphomas, o leukemia, 6 metastatic carcinoma from the 
“n iscoieied piimaij’- in the oral or phaivngeal cavities, and 
r ikulicz’s disease The means available for diagnosis are 
®'3ogiaph\ and aspiiation biopsj' 

^ SiaJogiaphj'm Wai’thin's tumor shows displacement of the 
uc sistem when the tumor is within the parotid, and no 
^^suge in the ductual pattern when it is extiacapsulai,* thus 
sialogiam does not distinguish it from other encapsulated 
^^sions, howevei, in Mikulicz’s disease, where the pathologj* 
esD^ ductal sj'stem, sialographj’ is helpful in diagnosis, 
ecially when distortion and sialectasis can be demonstrated 
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to establish a diagnosis piior 

laxrpi fii ^ ^ aspirated mateiial contains the papillaiy 

mad? aspiration, the diagnosis cann? be 

IS pflc! ^ Ehrlich-= lepoited 12 positive biopsies in 

8 cases in which they had done aspuation biopsies Because 

dm angei of spilling cells fiom a mixed tumoi 

g an aspnation biopsjL a frozen section at the time of 
suigeiy IS piefeiied 

cystadenoma lymphomatosum should be distm- 
LJ f benign lymphoepithelial lesion”'^ oi Mikii- 

mn? 1888, Mikulicz-® desciibed a case of a young 

Miimi? ^ aigement of the laciymal and salivaiy glands 
p<!<ionf ^be laciymal gland involvement was an 

hnvp condition Moigan and Castleman® 

hnf m Jesion may not involve the laciymal gland, 

but may be limited to one oi two salivaiy glands 

Piedommantly m women in the 

r-icMpf!^ ^ decades Eighty-thiee pei cent of Moigan and 
Castleman's cases weie females 

tumor IS composed of lymphoid tissue in 
Loi 1 ^^‘ud epimyoepithelial islands The epimyoepithe- 

lal islands aie pioduced by intiaductal piolifeiation of epithe- 

ac icbal cells The lymphoid stioma appeals 

n m i la e which leplaces the noimal gland stiuctuie 
Geiminal centeis are few 


le e 10 ogy and pathogenesis of the disease aie obscuie 
os inv(^ igatois believe it is a leactive oi mfiammatoiy 
isease auei - is convinced that it is a neoplasm and bases 
this conclusion on the active new giowth of the epithelial cells 
m lecuiiences 

Moigan-' has suggested that Mikulicz’s disease is ielated to 
Sjogien s syndiome {keiatoconjunctivitis sicca, bucco-phaiyn- 
go-laijmgitis sicca, swelling of the salivaiy gland and poly- 
aithiitis) and that the histological pictuie is similai in both 
diseases 
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Wai thin’s tumoi and Mikulicz’s disease have seveial fea- 
tuies which may be contiasted (see Table II) 

TREATMENT 

Tieatnient of papillaiy cystadenoma lyraphomatosum is 
suigical excision Since the majoiity of tumois aie found 
in the supeificial poition of the gland, the 3 '^ can be lemoved 
Without distuibing the facial neive When the lesion is 


TABLE II 


Papillarx C\ stadenoma 
mphomatosum 

_ “^’arthins Tumor _ 

1 Neoplastic 

2 Hales predominant—5 to 1 

3 Age—40 to 70 

j P^arotid only 

5 Yo simptoms 

6 Sialogram — displacement of 
ducts 

~ Aspiration biopsi—positive 2/3 
of cases 

S Histologi—papiiiam, epithelial 
laier Limphoid tissue with 
germinal centers 

3 Treatment—surgery 


Benign Ij\ mphoepithelial 
Lesion 

_ Mikulicz s Disease _ 

1 Inflammaton reactiie, neo 
plastic’ 

2 Females predominant—4 to 1 

3 Age—otli to 6th decade 

4 Sail! arv and lachrnnal glands 
0 Dijness of mouth and pharjnx 

6 Distortion and sialectasis 

7 Not diagnostic 

8 Epi mjoepithelial islands 
Li mphoc^•tlc infilti ation 

9 Treatment—surgeri and/or 
radiation 


ihulticentiic 01 is located in the substance of the gland, the 
modem principles of paiotid suigeiy should be followed The 
acial neive is located as it enteis the posteiioi aspect of the 
Paiotid, and the entiie supeificial poition of the gland, with 
e tumoi, IS lemoved without injuij’^ to the facial or its 
lanches When the tumor is located in the deep portion of 
le gland, the facial neive is gentlj'^ letiacted while the deep 
portion of the gland is dissected fiom the nei\e and the sur¬ 
rounding stiuctuies Theie is no justification for saciifice of 
0 facial neive or its blanches 

The piognosis of this tumor is good Theie aie no authentic 
^ses of malignancy that have withstood ciitical analj’sis 
ecuiiences aie less than 10 pei cent and are due to incom- 
P 0 e lemoval Radiation theiapj*^ has no effect ort the tumoi 

The treatment of Mikulicz’s disease is either suigery or 
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ladiation therapy Godwin’’ advocates suigeiy followed bj 
ladiation In bilateral cases aftei suigical excision of one 
side, he advocates ladiation theiapy for the opposite side, 
instead of suigical excision The iespouse to ladiatioii is 
good and lecuiiences aie less than in suigeiy.-”’ Theie weie 
seven cases of benign lymphoepithelial lesion (Mikulicz’s dis¬ 
ease) iound 111 the pathology files at Univeisity and Bellevue 
Hospitals, five of these were females, two weie males All 
weie tieated suigically 


CONCLUSIONS 

1 Papillaiy cystadenonia lymphomatosum is the thud com¬ 
mon neoplasm of the pai otid, it accounts foi about five pel 
cent of all paiotid tumois 

2 It IS a benign neoplasm composed of epithelial and 
lymphoid elements, its histogenesis, while not ceitain, piob- 
ably IS fiom sahvaiy gland lests found in lymph nodes of the 
paiotid legion 

S Clinically, it is indistinguishable fiom othei benign, non- 
tendei paiotid swellings Positive diagnosis depends upon 
histological examination 

k Tieatment of papillaiy cystadenoma lymphomatosum is 
suigical Radiation has no effect on the tumoi 

5 Benign lymphoepithelial lesion, oi Mikulicz’s disease, is 
also composed of epithelial and lymphoid elements, but is a 
distinct clinical and pathological entity 

6 Tieatment of Mikulicz’s disease is suigeiy oi ladiation 
01 a combination of both The i espouse to ladiation is good 
and lecuiiences aie few 

7 Saciifice of the facial neive is not justified m eithei 
Waithm’s tumoi oi Mikulicz’s disease 
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Jour Radwl 16 383 1943 

matosun^T^’ ^ 7 , Ehpuch H E Papillarv Cistadenoma Limpho 
79 611 1944 Tumor) of the Parotid Gland Suia Gvnec Obstet 


La~crimn^'^^^?"o ^ Concerning 
^ tnal and Saliian Glands 

21 Mopgan W 


a Peculiar Simmetncal 
Jled Classics 2 165 1937 


Disease of the 
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aM Its Relation to Sjogien's Syndiome .Veto Eng Jour Med. 251 5. 

Patlig 

Gland^^aDDlnr^ Epitheholj mplioid Lesions of the Parotid 

Int’l Ahst^o/slrgrioi52^1956 Mikulicz’s Disease 

^ ^ Adenolvmphoma of the Paiotid Gland Ann. Surg, 

matosum'^fW^rthiTi’^’T'^'if Sass, R E Pipillaiy Adenocystoma Lympho 
naiosum (Warthins Tumor) Amer Jour Surg, 89 955, 1955 

Pat?i ^ Kasmstik der Branchiome Fiankf Zschr 

GgnefVbsletl ^ m. 1938 ® Salivary Gland Tumors 8mg 

Cystai^noma^Lvmnhnm^f”'^ ® C , Je Histogenesis of Papillary 

Gland Amer JZ P^t^ir/oLTssr’' 

i.y^ph’SSSS 4“/X”;,?8 ?n. IK?'"" 
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SOME OTOLARYNGOLOGICAL ASPECTS OF 
CEREBROVASCULAR DISEASE 


Bruce Proctor M D, 
Detioit. Mich 


Ceiebioiasculai diseases constitute the nations thud laiik- 
ing killei It has been estimated that as inanv as 1.800.000 
IiMng Aniei leans have siiffeied stiokes, and that deaths due 
to siidi stiokes total neailv 175 000 anniiallv Many stiokes 
fue pieceded bv tiansient warning episodes ^^hlch niav fust 
be called to the attention of otolaivngologists In paiticiilai. 
siniptonis siiggestne of innei eai disease niav be due to 
ceiebioiasciilai disease Such distuibances niav lemain ob- 
sciiie unless thought of in the light of a ceiebioiasculai lesion 
Nunieious peisonal expeiiences with vascular complications 
Prompted this leview of the subiect 

The piincipal types of ceiebio\asculai disease aie atheio- 
scleiotic occlusion with ceiebial infaictioii. tiansient ischemia 
without infaiction. mtiacianial henioiihage, vasculai mal- 
foiniations and developmental abnoimalities. inflainmatoiv 
disease of aiteiies. hvpei tensive encephalopathv and duial 
sinus and ceiebial lenous thiombosis 


The niinibei and variety of neuiologic sjniptoms and signs 
that mav be encounteied aie almost unlimited and then lecog- 
lutioii lequiies a knowledge of neuiologv Recognition of 
inipending stiokes has become ^ely impoitant, in that medical 
nieasuies such as the use of anticoagulants oi suigical intei- 
'^ition mav peiient a catastiopine outcome These warning 
attacks usuallv last fiom two to ten minutes Manv attacks 
nm occui oAei a period of weeks oi months The svndiomes 
0 impending stroke mav manifest themsehes from the tei- 
iitoij of each of the major ceiebial aiteiies as follows 

^ Middle cerebral aiteiy contialateial mono- oi hemi- 


S^\t^-Second Anminl 'Vlcennc: of the Vmerictn I*nr\ n^oloi;- 
10 :;q ^'"holosical and Otological Societ\ Iric Hot Sprinc'! ^ » Mirch IP 


accented v.T*"® manuscript received in The Larvnnoscope Otiice and 

Ufa for publication March Jo IPS® 
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1954 ^*^^ Sjogion’s Svndiome New Eng Join Med, 2515, 

‘‘MikuSs D’lslsf” ®io“'P^,?, 29 4 f 2 ,^l 95 ?^‘''“‘°'°®“’ 

Gland,^PapiVlau' Lesions of the Paiotid 

Li r? A?,sf o/Sinp, 103 |2l!^195G^'™^^^ Milculic/’s Disease 

116'is!" 1942 ^ Adenolvniplioma of the Paiotid Gland Ami Suip, 

matosum^Wm tlnn? Tumof^^ ^ PiPiRaiy Adenoevstoma Lymplio 

PoOi, lV4fi2^'i912 ^ Nasuistik dei Biancliiome Ftanlf Zschr 

Oi/iicc^olV/ct! W 4^1,' 1938 ^ Sahvaiy Gland Tiimois Si/rff 

Cvsladenmml^yntphoi'n^^^^ 9'J’* Histogenesis of Papillaiy 

Toiatojd"''ot”t!io ParolCvstadcnoma Lymphom.itosum A Raie 
33 Wi 

Ljmphomat'os^ SL^o/sJet, Ss 6?1, lo’s?’"^"'''' 
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Case 3 A T, 69, male The da^ before admission he awoke with tin- 
mtus on the left, occipital headache and dimness of vision in the left eve 
(right eie blind from trauma in childhood) Left carotid compression 
produced dimness of vision but no svncope Bilateral carotid arteriograms 
showed arteriosclerotic placques in the proximal portion of both internal 
carotids, the left carotid being occluded 

Case i S B 62, female, admitted with headaches and right sided tin¬ 
nitus Left carotid compression resulted in syncope Right carotid 
angiogram showed arteriosclerotic changes m the right internal carotid 
arterv just distal to the bifurcation and at the siphon There was also 
anterior cerebral arterv occlusion at its origin 

Case 5 E D, 51 male, admitted with dizzv spells of eight months’ 
duration, which w ere relieved bv Iving down and parasthesias in the right 
arm Bilateral compression produced dizziness Arteriograms revealed 
a right carotid artery occlusion 

Case 6 JL. 63 male Three weeks previous to admission, patient had 
sudden onset of dizziness w ith nausea and vomiting and pulsating tinnitus 
m the right ear The audiogram and caloric tests were normal Left 
carotid compression produced svncope Arteriograms revealed right cai otid 
arterv occlusion 

Case 7 MJ", 80, female admitted with dizziness and bilateral tinnitus 
of two weeks’ duration On the morning of admission she developed gen 
erahzed weakness vomiting and speech disturbances Left carotid com 
Pression resulted in svncope Carotid arteriograms showed bilateral 
Placques with occlusion of the right anterior cerebral arten 

Pose S AH , 67 male admitted with dizzmess of two months duration 
Lett carotid compression slowed the pulse to 35 Right carotid compres 
Sion produced asi stole Autopsv revealed vertebral arterv occlusion with 
evidence of infarction 

,® 71, female left pounding tinmtus for two months and 

for a month before admission Tinnitus relieved bv carotid 
caloric test was normal The audiogram showed a 
degree of nerve tvpe hearing impairment bilaterallv Carotid 

mpression produced svncope Arteriograms showed almost total oc- 
car carotid A small placque was noted on the right 


]gf, f ® ^ male admitted wuth severe i ertigo and persistent 

metrip^?^^'*^ months duration Audiograms show a bilateral snn 

was niit ^ tvpe of hearing impairment A weak caloric response 
gpp “l^ined on the left Bilateral carotid compression produced svncope 
me a shelving a bi-temporal disrhithmia (slowing) suggest 

artp^ ™idline disturbance probablv lascular Right carotid and lertebral 
eloneaT^™^ showed a normal right carotid and a straightening and 
ohsif,, ♦ basilar arterv indicating arteriosclerosis but wuthout 

ction The vertebral arteries were normal 

S'lnptoms of the patients above described although in part otologi 
ficieno^ uctuallv a result of cerebrovascular insufficiencv This insuf 
basiio ' frequentli due to occlusive disease of the carotid vertebral 


DISCUSSION 

The inci eased diagnostic use of caiotid arteriography and 
routine examination of these arteries in autopsy examinations. 
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paiesis, numbness, tingling, dysphasia, homonymous herai- 
anopia oi scintillating scotomata 

2 Anteiioi ceiebial aiteiy weakness oi numbness of the 
uppei limb, confusion, psychotic manifestations and incon¬ 
tinence 

3 Postei 101 ceiebial aiteiy homonymous hemianopia, scin¬ 
tillating scotomata, and if theie is bilateial involvement, 
tempoiaiy oi permanent blindness 

4 Internal caiotid aiteiy contialateial weakness, numb¬ 
ness 01 dysphasia, tiansient blindness on the side of the oc¬ 
cluded vessel and i educed pulsation of the common oi inteinal 
caiotid aiteiy in the neck oi inside the phaiynx 

5 Veitebial-basilai aiteiies dizziness, monopaiesis, hemi- 
01 quadripaiesis, numbness involving both sides of the body, 
staggeiing, ataxia, diplopia, dysphagia, dysaithiia, tinnitus, 
deafness, visual distuibances, tempoiaiy confusion oi loss of 
memory and unconsciousness Chaiacteiistically the com¬ 
plaints aie bilateial in veitebial-basilai disease and unilateial 
in middle, anteiioi, and posteiloi ceiebial and in inteinal 
caiotid involvement 


CASE HISTORIES 

A biief lepoit on a gioup of ten cases will seive to illustiate 
the symptomatology and the diagnostic pioceduies and find¬ 
ings in lepiesentative cases 

Cate 1 WD, 63, male, was admitted to Detioit Memonal Hospital lie 
cause of lioaiseness due to left \ocal coid paialysis of several ueeKs 
duiation Tieated foi two >eais foi In peitension Right caiotid com 
piession lesulted in sincope Caiotid aiteiiogi.inis showed complete 
occlusion of the left inteinal caiotid aiteiy just distal to its origin 
Carotid aiteiy exploiation confrimed the total occlusion The aiten was 
ligated distal to the occlusion, and a left cervical simpathectoniy was 
done Ivong teim anticoagulant theiapi was instituted The vocal cord 
paiahsis was piobabb due to a coexistant infaiction of the \agus nucleus 
in the medulla lesulting fiom veitebial basilai disease 

Case 2 EP, 53, male, admitted with tinnitus and progiessive left 
healing impairnient of seven \e<ais’ duration Two weeks pieilous to ad 
mission he had a sudden onset of divviness, tliiobblng headaches and 
difficultv in moving the right leg Right carotid aiteij compiesston 
resulted in bluiied \ision divviness and diplopia Left caiotid compres 
Sion produced numbness in the light hand Left carotid arteriogram 
showed artenoscleiotic changes within the pioximal poition of the leit 
internal caiotid aiterj 
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bulb IS applied carefully Tvith the patient sitting upright An 
assistant notes the pulse while the carotid bulb is first gently 
palpated and then gradually compressed At the first sign of 
syncope or convulsive movements, the compression is released 
and the patient is put m a supine posinon. This test has 
not proved dangerous m hundreds of cases but it must be 
used cautiously Usually compression for 10 to 20 seconds is 
required before syncope occuis from the mduced acute cerebral 
ischemia An immediate onset of sjTicope, which is much less 
common (five seconds), usually mdicates a “sensitive carotid 
sinus 


No abnormahty is noted on compression oi palpation of the 
carotid bifurcation in young healthy mdividuals m others 
one of three responses or various combmations of these may be 
obtamed 


I. There may be an irritable carotid sinus and on compies- 
iion or palpation of the carotid sinus theie is produced a 
prompt asystole followed by sjmcope often wit hin five seconds 
LoiS of consciousness is abrupt without aura There is no 
rnemorj- of the experience. The asystole is pioduced by the 
cardio-inhibitory vagal reflex which may be abolished with 
atropine 


~ -^^other response infreouently seen is a severe drop in 
ood pressure as a result of a vasodepressor leflex There is 
Question as to whether this is a carotid smus effect oi a reflex 
Ciiect with vasodilation m the gastromtesnnal and muscular 
■vascular bed. Such vasodepressor effects accordmg to Gurd- 
Sl al - are seen in the patients undergoing venipimcture, 
c ^ervmg blood or bleedmg witnessing an operation etc. 
iUally the phenomenon cannot be repeated. 

^ --JTicope may occur without bradycardia or vasodepres- 
--on This third type of leaction has been called the ceiebral 
-orm Oi carotid sinus irritabihty. Gurdjian-' and his co- 
^ or.-i.ers have lound that this reaction is due to occlusive 
•^^case involving the opposite carotid the anterior 
^re ral or the basilar arteries They conclude that this type 
is due to ischemia of the bram A carond smus 
Ouory reflex may of course be superimposed upon the 
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oSIn caiotid aiteiy occlusion exists much moie 

indud!iT believed Advanced atheioscleiosis, 

vef<,pt f obstiuction of one or both of the caiotid 

aiitnncT ouud in 9 5 pei cent of 482 consecutive loutme 
studTPr)^ 2 ^ caiotid aiteiies were delibeiately 

nim/iAii 1 tempoiaiy neurologic episodes 

“hHi ^ ^ be caused by “vasospasm” and the 

f f Alvaiez, aie now believed to be due to caio- 

Innai-J/i °^^bision ’ The site of involvement is usually 
,, ^ ® bifiucation of the common caiotid aiteiy oi in 

^be internal caiotid aiteiy Less 
commonly the common carotid is involved 

Thiee geneial clinical caiotid syndiomes are lecognized 

apoplectic type with a sudden onset of seveie neuio- 
complete and lapid occlusion of the 
n!f>o-in ^ findings may be a contralateial hemi- 

rnma ’ istuibances on the affected side, aphasia and 

or the patient may suivive 
tvna degiees of peimanent neuiologic sequelae This 

Siusir'' 


faini-intf typo, With tiansient lecuiient episodes of 

di<;fi 7 vhcA P^^®®^besias, paiesis, aphasia and visual 

anrl off lecui ovei a peiiod of many months 

ahnu^^In^ teimmate m hemiplegia This type is noted in 
about 40 per cent of patients 

oom exhibiting a slowly piogiessive 

nix 7 ^ leadache, paresthesias, paiesis, iiiitability, mem- 
^ epiession and mental legiession This type occuis 
m about 25 pei cent of the cases The natuie of the piogies- 
sion often mimics a biain tumoi 


Once the possibility of a ceiebiovasculai lesion is consideied, 
seveial diagnostic proceduies may be earned out They aie 
lumbar punctuies, au studies, electioencephalogiaphy, caiotid 
compression tests, ophthalmodynamometry, and angiogiaphy 

The caiotid sinus leflex test can be earned out at the time 
of the initial examination Digital compiession of the caiotid 
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bulb IS applied caiefullj- with the patient sitting upiight An 
assistant notes the pulse while the caiotid bulb is first gently 
palpated and then giaduallj' compiessed At the fust sign of 
siTicope 01 con\’ulsive movements, the compiession is leleased, 
and the patient is put in a supine position This test has 
not pioved dangeious in hundieds of cases, but it must be 
used cautiously Usually, compiession for 10 to 20 seconds is 
lequired befoie sjmcope occurs from the induced acute cerebral 
ischemia An immediate onset of sjTicope, which is much less 
common (fi\e seconds), usually indicates a “sensitive carotid 
sinus ” 

No abnoimalitj' is noted on compression or palpation of the 
caiotid bifurcation in young healthy individuals, in others, 
one of three responses or various combinations of these may be 
obtained 


J There may be an rrritable carotid sinus and, on compres¬ 
sion or palpation of the carotid sinus, there is produced a 
Piompt asystole followed by sjmcope, often within five seconds 
Loss of consciousness is abrupt without aura There is no 
memory of the experience The asystole is pioduced by the 
caidio-inhibitoiy vagal reflex which may be abolished with 
atropine 


•2 Anothei response infrequently seen is a severe drop in 
ood piessuie as a result of a vasodepressor reflex There rs 
question as to whether this is a carotid sinus effect or a reflex 
® Oct mth vasodilation in the gastrointestinal and muscular 
''ascular bed Such vasodepressor effects, according to Guid- 
Jmn et al - are seen in the patients undeigoing ^enlpunctule, 
0 seiving blood or bleeding, witnessing an operation, etc 
dually the phenomenon cannot be repeated 

^ SjTicope may occur without biadycaidia or vasodepies- 
sion This thud tjqie of reaction has been called the ceiebial 
carotid sinus irritability Guidjian^' and his co- 
^ m 'eis have found that this reaction is due to occlusive 
^sculai disease involving the opposite carotid, the anteiioi 
ral or the basilar arderies Thej’’ conclude that this type 
1 Vis due to ischemia of the brain A carotid sinus 
1 itoi-j- reflex may, of course, be superimposed upon the 
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ischemic lesponse In the piesence of occlusive caiotid aiteiy 
disease, collateiial ciiculation may exist to a degiee which 
piecludes syncope, but dizziness, malaise, contialateial numb¬ 
ness or weakness may occui Conti alateral convulsive move¬ 
ments aie commonly seen, paiticulaily in the aim Syncope 
usually OCCUIs just befoie the onset of the convulsive move¬ 
ments, these movements may then increase as the patient 
legains consciousness Change in mental status, such as 
confusion, disoiientation, agitation, and an appearance of feai 
followed by amnesia aie common Usually the patients aie 
asked to count as the compiession is applied They aie un¬ 
able to continue with the onset of the ischemic effect, often 
befoie sjmcope begins 

Arteiiogiaphy of the caiotid and the veitebial systems may 
then be indicated It is the most satisfactoiy method foi 
diagnosing caiotid aiteiy occlusion The contiast media must 
be injected low in the neck to examine piopeily the entiie 
caiotid system Caiotid angiogiaphy has occasionally been 
followed in the past by hemiplegia and visual distuibances, 
which weie tiansient in the gieat majoiity of cases These 
complications aie much less common now due to impioved 
contiast media Aiteiiogiaphy has its limitations in that 
small blood vessels aie not well outlined with piesent dav 
techniques 


TREATMENT OF CAROTID OCCLUSION 

Anticoagulant diugs may have consideiable value in the 
pievention of a thrombotic occlusion Symptoms of intei- 
mittent tiansient attacks of vertigo, paiesthesias and paiesis 
may piecede the foimation of a massive thiombosis oi the 
extension of a thrombus The use of anti-coagulants in these 
cases may be of consideiable tempoiaiy value The use of 
diugs to counteiact aiteiial vasopasm have not pioduced 
satisfactoiy results ^ 

Vaiious types of suigical opeiations have been used Thev 
include thiomboendaiteiectomy (mtimectomy), lesection and 
external caiotid anastomosis, lesection of the involved portion 
of the aiteiy with leplacement by an aiteiial homologous 
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giaft, and lesection with leplacement by piosthesis ■* ® A con¬ 
comitant sjTnpathectomy may be done to inciease the vasculai 
supply to the head 


CONCLUSIONS 

1 A diagnosis of “stioke,” “ceiebral thiombosis,” “ceiebio- 
vasculai disease” and "embolism” may be i elated to ischemia 
of the biain, due to occlusive disease of the caiotid-vertebral 
aiteiy system 

2 Caiotid-vertebial arteiial occlusive disease may become 
manifest by the appeal ance of tiansient warning signs and 
sjinptoms, some of which aie fust called to the attention 
of otolaiyngologists 

3 Recognition of these “warnings” aie impoitant, m that 
^PPiopiiate steps may be taken to pi event a catastiophic 
"stioke ” 

4 The caiotid compiession tests can be done at the initial 

evamination to deteimine the adequacy of the caiotid cii dila¬ 
tion 

^ This test should become a common diagnostic pioceduie, 
especially foi differentiating obscuie otological conditions 
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the first one hundred cases of hearing 
IMPROVEMENT IN STAPES MOBILIZATION-A 
LONG TERM REPORT ‘f 


Samuel Rosen, M D , 
and 

Moe Bergman, Ed D, 
(By Invitation), 
New Yoik, N Y 


case of heaung impiovement following mobiliza- 
Am,I stfpcdial footplate by Rosen‘ occiuied in 

Lej.r I * Pa(^icnts With otosclei otic deaf- 

mnhihya^ cell opeiated upon by the indiiect method of stapes 
diiechnn IT consists of exeiting pressuie in a posterioi 
mobiliT-nfin stapes The diiect method of 

ti atm?! nf f) ^ footplate itself and the technique of fenes- 

lepoited hv window weie subsequently developed and 

lepoited by the same authoi =3 

indiie^*^^ statistical lepoit of the lesults achieved by the 
Ninth Annuel/^ ®*^P®s mobilization,’ lead at the Fifty- 
loe-ical Laiyngological, Rhmo- 

Oifestfon. m March, 1955, one of the 

pLln w , fI included in that 1 epoi t, 

two n ^ ^ y®oi aftei mobilization, while 

two weie ovei two yeais 

It seems appiopiiate at this time, almost seven yeais aftei 
he fust mobilization, to examine the postopeiative heai mg 
data of the eaihest 100 successful cases to deteimme 

1 How many of these patients have letained then maxi- 
JTiuni postopsi citive licHiing irnpiovemeut 

•Read at the Si\tj-Second Aijnua) JVIeetJnr^ nf t>,« , 

ical^ RlunoIo^Moal and Otolog.cal 

Amnolofrlst’' assembled b> Tob„ Cnorrkro AB Staff 

nditors Note Tin*? manuscript ittoi\od in Thn __ 1 

accepted for publication March 10 105D " a^oscope Office iml 
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2 How many showed partial legiession in healing fioni the 
best lei els lecoided postopeiatively, but who still have sig¬ 
nificantly bettei healing than they did pieopeiatively 

3 How many suffeied complete legiession of healing to 
then pieopeiative thiesholds, and when such legiession 
occuiied 

4 How many of the legiessed cases weie levised and with 
Mhat lesults 

5 How many weie levised m an effoit to obtain still more 
inipioiement and with what lesults 


SELECTION OF CASES 

The 100 cases included in this follow-up had all been 
opeiated upon by the mdiiect method of mobilization of the 
tnved stapedial footplate by exerting piessuie on the neck of 
the stapes, as leported by Rosen in 1953 ^ They aie the 
eaihest chionologicallj’’ consecutive cases wnth adequate test 
data in which lecent follow-up tests weie available oi could be 
® Anj' eaily case wheie follow-up data was unobtain¬ 

able -was excluded fiom this study Thventv-four cases among 
e eaily chionologically consecutive cases had to be excluded 
ecause lecent follow-up data weie unavailable foi the fol- 
^masons two patients deceased, 18 patients, piesent 
a less unknoi^Ti, foui patients did not letuin foi follow-up 
tests despite lequests to do so 

The ciiteiion foi significant impiovement was a gam in 
^eaiing, as noted bj' the speech leception thieshold (SRT) 

3 db 01 better Conveiseh’, heaiing was lecoided as 
^^Siessed if the most lecent test data showed the SRT 
e woi-se by 15 oi moie db than the best SRT lecoided 
os opeiatively Among the lattei gioup, a case was con- 
have legiessed completely if the SRT was less 
an 15 (jb aboie the preopeiatne le\el, and paitialh le- 
patient still had an SRT bettei bv 15 db oi 
SpJp^ Pieoperative le\el The mean eiioi between 

^Onn^ puie tone thieshold a\eiages at 500, 1 000 and 
cps on the equipment used m the follov -up testing of all 
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patients in this senes was 0.57 db, with a standaid deviation 
of 4 94 


FINDINGS 

Of the 100 cases included in this study, 80 weie found to 
have maintained their maximum impiovement levels without 
legiession or without fuithei surgeiy Ten of these sub¬ 
mitted to furthei stapes suigery in the pieviously opeiated 
eai foi the puipose of impiovmg their heanng beyond the 
levels obtained on the fust operation At the time of the le- 
visions, none of these cases had shown any legiession The , 


TABLE I 


Duration of Best Postoperative Thresholds in Non regressed Cases 


Duration 

No of Cases 

1 to 6 months 

7 to 12 months 

13 to 18 months 

19 to 23 months 

2 to 3 yeais 

3 to 4 years 

4 to 5 years . „ 

5 to 6 years 

Ovei 6 yeais 

0 

- il- 

29 

35 

6 

1 

Total 

, 80_ 


•These ten cases n ere revised to increase theii hearing- still further as 
just stated 


lemaining 20 patients showed iegression in heanng, 
completely and foui, partially These data aie summaiized 
in Table I, which also shows the length of time fiom the date 
of suigeiy to the most recent heanng test 

From Table II we see that two of the impioved cases le- 
giessed completely within the fust six months aftei opeia- 
tion, two cases legiessed within seven to 12 months post- 
opeiatively, thiee cases between 13 and 18 months, two cases 
between 19 and 23 months, foui cases between two and thiee 
yeais and thiee cases between thiee and foui yeais post- 
opeiatively 

Of the 16 cases of complete legiession, nine weie levised. 
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Mith seven once again enjojnng and maintaining significantly 
unproved healing 

Of the four cases which showed partial iegressions from 
the best levels reached postopeiatively, one had maintained 
the maxinium improvement for almost four-and-a-half years, 
another for almost four years, a third for almost three-and-a- 


TABLE II 


^ REGRESSED CASES 

uurauon of Best Postoperative Thresholds Before Regressions Occurred 


Ouration 

1 to 6 months _ 
" to 12 months . 
13 to IS months 
I** to 23 months 

2 to 3 lears_ 

3 to 4 rears 

I to 0 years _ 


No of Cases No of Cases 

Completed Regressed PartialD Regressed 



Total_ 


16* 


origmalU achie\ed onU a 15 db ^Inp^o^ement in 
CMe<! If sa.\n though small to be included in the improt ed 

subs'eauent found to hate eten 5 db less hearing on 

all the tvere considered to hate regressed completelt Of 

Preoperatn e liearii^^^ none shotved hearing which was worse than their 


TABLE III 



PARTIAL REGRESSIONS 


BestPO 

Threshold 

Deration of Best 
P O Threshold 

Present 

Threshold 

Total P O 
Period 

15 db 

53 months 

30 db 

58 months 

25 db 

47 months 

40 dh 

52 months 

15 db 

41 months 

30 db 

50 months 

25 db 

23 months 

40 db 

56 months 


vhi fourth for about tiio yeais In the Table 

thip^h that Cases Nos 1 and 3 still hear at a 

still while No 4’s threshold of 40 db is 

iTinnti ° better than befoie the suigeiy four yeais and eight 
ts previous to his most recent test 

^'fica patients who weie considered to have had sig- 

^obil^ iniprovement in hearing follo-vtnng the fust stapes 
>za ion weie dissatisfied wnth their postoperative hear- 
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patients m this series was 0 57 db, with a standaid deviation 




Of the 100 cases included in this study, 80 weie found to 
e main ained their maximum impiovement levels without 
fuithei suigery Ten of these sub- 
^ , ^ 1 , stapes surgeiy in the previously opeiated 

latr 7 ^ Py^Pose of improving their healing beyond the 

e eJs obtained on the first opeiation. At the time of the le- 
isions, none of these cases had shown any legiession The 


TABLE I 

—o f Best Postopeiati ve Thresholds 
Duration '-—- 

1 to 6 months ~ ~ ~ -- 

7 to 12 months 

13 to 18 months 
19 to 23 months 

2 to 3 years 

3 to 4 years 

4 to 5 years 

5 to 6 years 
Over 6 years 


in Noniegressed Cases 
_ No of Cases 


0 



29 

35 

5 

1 


Total 

just stated^” cases «ere revised to Increase 


80 


their hearing still further as 


tv, j patients showed legiession in hearing, 16 

foui, partially These data aie summaiized 
in a e , wiich also shows the length of time fiom the date 
of suigeiy to the most lecent heaiing test 


Fiom Table II we see that two of the impioved cases le- 
giessed completely within the fust six months aftei opeia- 
lon, two cases legi essed within seven to 12 months post- 
opeiatively, thiee cases between 13 and 18 months, two cases 
between 19 and 23 months, foui cases between two and thiee 
yeais and thiee cases between thiee and foui yeais post¬ 
opei atively 


Of the 16 cases of complete legiession, nine weie levised, 
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impiovement did not gain moie healing^ but lemamed at the 
postopeiative tlueshold achieved at the fust opeiation Thej’' 
aie, theiefoie, included among the cases which maintained 
full unpio^ement by stapes mobilization at the neck 

Table IV summaiizes the piesent status of the fust 100 
cases included in this lepoii; 

SUMMARY 

This report contains a follow-up study of the piesent hear¬ 
ing of the fust 100 successful cases of stapes mobilization 
Eightj’-thiee of these patients have maintained significantlj' 
impioied healing foi fiom thiee to seven yeais Following 
successful revision of seven of the legiessed cases, 90 of the 
original 100 successful cases todaj- enjoy significantly im- 
Pioved hearing 
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mg levels and weie reopeiated in an attempt to impiove then 
heaimg fuithei Following the fust opeiation, the thieshold 
of one of these patients had been impioved fiom 55 db to 40 
db Twelve months latei she was leoperated by the dnect 
method of footplate mobilization (The ciiua weie found to 
have been fiactuied at the initial opeiation) The heaimg 
impioved aftei the second opeiation to the 15 db level bv 


TABLE IV 

Summary of the Pieseiit Status of the Fust 100 Cases Impio%e(3 b\ 

_ Stapes Mobilization (Rosen) __ 

_ No of Cise-^ 

1 Maintained Full Impiovement 

2 Successfiillv Revised Following Complete 

Regression to Preopeiatn'e Thresholds '' 

3 Paitiallj Regiessed but Still Significantly Impioved 

Ovei Their Pieopeiative Levels ^ 


Total with Significant!! Impioved Heaimg at 
Most Recent Heaimg Test 

4 Complete]! Regiessed to Pieopeiative Thieshold 

and Unimpioved by Attempted Revision 2 

5 Completed Regiessed, No Attempts at Revision ' 

G Diopped to Oiigmal Pieopeiative Level bi Attempted 

Revision to Impiove Heaimg Fuithei ^ 

10 


Total Cases 


speech leception thieshold, which has been maintained foi 
ovei thiee-and-a-half yeais 

Anothei of these patients who had also impioved only fioiii 
a pieopeiative thieshold of 55 db to a postopeiative 40 db, 
was levised 12 months aftei the fust opeiation A fenestia- 
tion of the oval window was peifoimed, and the patient now 
has a lemaikable impiovement to hei piesent thieshold of 
10 db, tillee-and-a-half yeais following footplate fenestiation 

A thud case levised in an attempt to inciease the gain m 
heaimg 13 months aftei the oiigmal opeiation had biought 
the heaimg fiom a pieopeiative thieshold of 60 db to 45 clb, 
letuined to the 60 db level following the levision attempt 

The lemaining seven cases of the ten levised foi fuithei 
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to five years ago developed out of 206 attempts to mobilize 
the stapes m patients whose heaiing loss occuried from sta- 
pediovestibulai otosclerosis This lepiesents a tempoiaiy 
success late of 49 pei cent, and all but foui of these ■were 
mobilized by engaging a pick in the head of the stapes, as 
pieinously desciibed in 1955 ^ The foui exceptions weie 
mobilized by the pulsating technique applied to the head and 
neck of the stapes, lepoited by Rosen = All but 17 patients 
have had audiogiams duimg the past six months The lest 
ave had audiogiams duimg the past yeai 


SUCCESSES 

Among the fust 100 successes, 54 have maintained their 
gain of 15 db or moie in the speech frequencies of 500, 
lOOO and 2,000 cycles pei second Thiitj'-four of these have 


TABLE I 

At iwst 15 db improvement _ 

Hearing better than 30 db _ _ _ 

— Aot better than 30 db_ 


34 (16)» 
.20 ( 21 * 


•(16 and 2 )—Closure of the air-bone gap 


eaiing of better than average 30 db including 16 which have 
osure of the an-bone gap Only two of the remaining 20 
so ave closure of the an-bone gap Closure of the an-bone 
P is defined as a difference of ten db oi less betsveen the 
operative bone conduction threshold and the postoperative 
conduction thieshold (see Table I) 


REGRESSIONS 

defined as a deciease of hearing to any thiesh- 
Mhe ^ categories of success In other words, 

the success subsequentlj’" drops to any level below 

closur'’’ ^ “better than 30 db,” and/oi “an-bone gap 

hist 100 considered a regression Among the 
at fni 7 ^'^ccessful ears, 46 iegressions subsequentlv occurred 
as follows (see Table II) 

N’lneteen of these 46 regressions have been leopeiated and 


LATE HEARING RESULTS IN MOBILIZATION 
SURGERY -"t 

C M Kos, MD, 

Iowa City, la 


The destiny of the vaiious techniques foi seeming stapes 
mobility may not be cleaily projected, but time is beginning 
to furnish some clues concerning the piacticability of con¬ 
tinuing to attack the stapediovestibulai junction as the logical 
appi’oach to solving the pioblem of otoscleiotic ankylosis 
Cuiiently enthusiasm seems to prevail for the impiovement 
in lesults achieved ovei the past five yeais, and foi the piom- 
ise of new developments in suigical technology that aie con¬ 
tinuing to evolve fiom expeiimentation 

At the outset it was generally conceded that the obstacles 
to obtaining stapes mobilization would not be too difficult 
to overcome Subsequent events seem to have confnmed 
this prediction It is piobably conseivative to estimate that 
80 to 90 pel cent of otosclerotically fixed stapes may be at 
least partially mobilized by the present methods of appioach- 
ing the footplate diiectly, howevei, regressions continue to 
occur in proportionately increasing numbers to detract from 
the gains made in the rate of mobilization 


According to gross and microscopic observation, it is ap¬ 
parent that the disposition and the extent of the otoscleiotic 
process in the stapediovestibular joint is distributed in such 
peculiar patterns in the population so as not only to defeat 
efforts to mobilize some, but also to limit the numbers of long 
term lesults A study of early experiences reveals some in¬ 
teresting facts 

The fust 100 immediately successful results obtained three 


•Read at the Sixty-Second Annual Meeting- of the American 
leal Rhinolo&ical and Otologioal Society Inc, Hot Springs Va jnren 


tFrom the Department of Otolarc ngologc and Maxillofacial Surgerj 
Unicersitj Hospitals Iowa City, la , 
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to five years ago developed out of 206 attempts to mobilize 
the stapes in patients •whose heaiing loss occurred from sta- 
pediovestibulai otoscleiosis This lepiesents a temporaiy 
success late of 49 pei cent, and all but foui of these weie 
mobilized by engaging a pick in tlie head of the stapes, as 
previously desciibed in 1955 ^ The foui exceptions were 
mobilized by the pulsating technique applied to the head and 
neck of the stapes, leported by Eosen = All but 17 patients 
have had audiogiams duiing the past six months The rest 
ha\e had audiogiams duiing the past yeai 


SUCCESSES 

Among the first 100 successes, 54 have maintained their 
gain of 15 db or moie in the speech fiequencies of 500, 
liOOO and 2,000 cycles per second Thirty-four of these have 


TABLE I 


54 

_ 34 (16)* 
-.^0 ( 2 )* 


•(16 and 2 )—Closure of the air-bone ^ap 


At 15 db improvement_ 

Hearmg better than 30 db _ 
— Aot better than 30 db_ 


earing of better than average 30 db including 16 wliich have 
c osure of the an-bone gap Only two of the lemainmg 20 
n so have closure of the air-bone gap Closuie of the air-bone 
gnp IS defined as a diffeience of ten db or less between the 
preoperative bone conduction threshold and the postoperative 
air conduction threshold (see Table I) 

REGRESSIONS 

IS defined as a decrease of healing to any thiesh- 
elow all of the categories of success In other words 
II initial success subsequently drops to any lev el below 

® gam,” “better than 30 db,” and/or “an-bone gap 

c osure category, it is considered a i egression Among the 
irs 100 successful ears, 46 regiessions subsequentlv occuried 
as follows (see Table H) 

i^ineteen of these 46 i egressions have been leopeiated and 



LATE HEARING RESULTS IN MOBILIZATION 
SURGERY ="t 

C M Kos, M D , 

Iowa City, la 


The destiny of the vaiious techniques foi seeming stapes 
mobility may not be cleaily pi ejected, but time is beginning 
to furnish some clues concerning the practicability of con¬ 
tinuing to attack the stapediovestibular junction as the logical 
approach to solving the problem of otoscleiotic ankylosis 
Cuiiently enthusiasm seems to prevail for the improvement 
in results achieved over the past five years, and for the prom¬ 
ise of new developments in surgical technology that are con¬ 
tinuing to evolve from experimentation 


At the outset it was generally conceded that the obstacles 
to obtaining stapes mobilization would not be too difficult 
to overcome Subsequent events seem to have confirmed 
this prediction It is probably conservative to estimate that 
80 to 90 per cent of otosclerotically fixed stapes may be a 
least partially mobilized by the present methods of approach¬ 
ing the footplate directly, however, regressions continue to 
occur in proportionately increasing numbers to detract from 
the gains made in tire rate of mobilization 


According to gross and microscopic observation, it is ap¬ 
parent that the disposition and the extent of the otoscleiotic 
process in the stapediovestibular joint is distributed m sue 
peculiar patterns in the population so as not only to defea 
efforts to mobilize some, but also to limit the numbers of long 
term results A study of early experiences reveals some in¬ 
teresting facts 

The fust 100 immediately successful results obtained thiee 


•Read at the Sixty-Second Annual Meeting of the American nar>n^oIo^K 
ical Bhinological and Otological Society Inc Hot Springs Va 

■tFrom the Department of Otolar\ngolog\ and Maxillofacial Suige 
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foul of these opeiations was the engagement of the pick on 
the capitulum of the stapes With expeiience the lesults 
ha\e mipioved A total of 707 opeiations weie peifoimed 
bv this technique dining the peiiod 1954 thiough 1957 Sixtj*- 
five pel cent of these weie mitiallj’’ successful As of Dec 31, 
1958, 58 pel cent, oi a little ovei one-half of the initially 
successful gains have been maintained The legiession late 
1'; 42 pel cent 

Compaimg these lesults ivith 179 opeiations peifoimed 
duimg the past two yeais with chisels applied diiectly to the 
peiipheiy of the footplate, 83 pei cent weie initially success- 

TABLE III 


SuInmal^ of Results 



6 Weeks 

3-5 Trs 

Regressions 

-•ft least 15 db impi o'^ ement. 

100 

54 

46 

Hearing better than 30 db 

63 (23)* 

34 (16)* 

29 (7) 

Hearing not better than 30 db 

37 (2)* 

20 (2)* 

17 (0) 


( )•—Closure of in-bone sip 


ful As of Dec 31, 1958, 62 pei cent of the initially successful 
gains have been maintained The legiession late is 38 per 
cent 

Despite the initial supeiioiity of the chisel-footplate tech¬ 
nique o\ ei the pick-capitular technique i egi essions continue to 
undeimine the sustained lesults As such evidence aiises, 
giadual shifts to \aiiations and modifications of the opeiation 
aie made The cuiient tiend is towaid aitificial stiuts^ and 
footplate substitution techniques,-* which may i educe the in¬ 
cidence of legi essions and, theiefoie, assuie a laigei numbei 
of sustained impiovements 


SUMMARY 

Three to five yeais after stapes mobilization by the pick- 
oapitulum technique, 54 of 100 initially successful opeiations 
ure still successful accoiding to the ciiteiia set foith above 
orty-six have legiessed, 28 of these befoie one yeai post- 
opeiatively 
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SIX have subsequently legiessed again At least two of the 
legiessions occuiied because of ischemic neciosis of the 
lenticulai piocess which developed fiom ciiculatoiy tiauma 
of the pick on the capitulum It is believed that most of the 
othei legiessions occuiied as the lesult of leankyloses due 
to otoscleiosis 01 fibiosis of the footplate Two patients have 
since had successful fenestiation opeiations—one aftei the 
initial attempt to mobilize the stapes and one after two at¬ 
tempts to secuie mobilization The low incidence of fenestia- 
tions IS due to the fact that in the eaily stages of mobilization 

TABLE II 

a 28 legiessed befoie one yeai aftei surgeiy—most of them within 
thiee months 

6 5 legressed between one and two jeais aftei suigeiy 

c 11 legiessed betw'een two and thiee yeais aftei surgery 
(i 2 regiessed betw'een thiee and foui yeais after surgen 


suigeiy most of the patients selected weie not suitable foi 
fenestiation suigeiy The others have not been leopeiated 
foi vaiious leasons classified undei the notation “inadvisable 
to operate again”—usually complete displacement by oto¬ 
scleiosis 


COMPLICATIONS 

Some complications occuiied among the maintained suc¬ 
cesses as well as among the legiessions Theie weie two in¬ 
stances of puiulent otitis media, one which lesponded piomptly 
to tieatment with lecoveiy of the healing gam, and one which 
eventually lesolved without heaiing impiovement Anothei 
patient developed seious labyimthitis—unusual because a 
seveie healing loss ensued w’^hich aftei intense theiapy ic- 
gained the initial impiovement The details have been pub¬ 
lished elsewheie^ Two patients whose heaiing impiovement 
subsequently legiessed continued to complain of choida tym- 
pani injuiy 


COMMENT 

It should be emphasized that the technique used m all but 
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foul of tliese opeiations was the engagement of the pick on 
the capitiilum of the stapes With expeiience the lesults 
ha\e impioved A total of 707 operations were peifoinied 
bv this technique dining the peiiod 1954 thioiigh 1957 Sixt\'- 
fne pel cent of these n eie initiallv successful As of Dec 31, 
1958, 58 pel cent, oi a little o\ei one-half of the initially 
successful gains ha^e been maintained The legiession late 
IS 42 pel cent 

Compaiing these lesults with 179 opeiations peifoimed 
dining the past two yeais with chisels applied diiectly to the 
peiipheiv of the footplate, 83 pei cent weie mitiallv siiccess- 


TABLE III 


__ Summai % 

of Results 




6 11 eeKs 


Res:ressions 

At least 15 db improi ement _ 

Hearing better than 30 db 
Hearing not bettei than 30 db 

100 

63 (23)* 

37 (2)* 

oi 

34 (16)* 
20 (2)* 


( )*—Closure of an-bone 




fill As of Dec 31, 1958, 62 pel cent of the initially successful 

gams have been maintained The legiession late is 38 pei 
cent 

Despite the initial supeiioiiti' of the chisel-footplate tech¬ 
nique o\ ei the pick-capitulai technique i egi essions continue to 
niideinnne the sustained lesults As such evidence aiises, 
giadual shifts to vaiiations and modifications of the opeiation 
aie made The cuiient tiend is towaid aitificial stiuts^ and 
ootplate substitution techniques,^ which may i educe the in¬ 
cidence of legi essions and, theiefoie, assuie a laigei numbei 
°f sustained impiovements 


SUMMARY 

Thiee to fne yeais aftei stapes mobilization by the pick- 
capituliim technique, 54 of 100 initially successful opeiations 
are still successful according to the ciiteiia set foith aboie 
ortv-six liaie legiessed, 28 of these befoie one leai post- 
opeiatnely 
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SIX have subsequently legressed again At least two of the 
legiessions occuiied because of ischemic neciosis of the 
en icu ai piocess which developed from ciiculatoiy tiauma 
capitulum It IS believed that most of the 
o lei legiessions occuiied as the lesult of leankyloses due 
0 0 0 ^ eiosis 01 fibiosis of the footplate Two patients have 
since ad successful fenestration opeiations—one aftei the 
initial attempt to mobilize the stapes and one aftei two at- 
emp s to secuie mobilization The low incidence of fenestia- 
lons IS due to the fact that in the early stages of mobilization 


TABLE II 


thiee monufs suigei j—most of them within 

11 between one and ti\o yeais aftei suigery 

2 after suigery 

^ ^ between thiee and fom yeais attei surgery 


surge!y most of the patients selected weie not suitable foi 
enes la ion suigeiy The otheis have not been leopeiated 
01 vaiious leasons classified undei the notation “inadvisable 
scleiosi^^^ 3.gain” usually complete displacement by oto- 


COMPLICATIONS 

Some eomphcations occuiied among the maintained suc¬ 
cesses as well as among the legiessions Theie weie two in- 
s ances o puiulent otitis media, one which lesponded piomptly 
o lea ment with lecoveiy of the healing gam, and one which 
even ua y lesolved without heaiing impiovement Anothei 
patient developed seious labyimthitis—unusual because a 
seveie hearing loss ensued which aftei intense therapy le- 
gained the initial impiovement The details have been pub¬ 
lished elsewheie ^ Two patients whose heaiing impiovement 
subsequently legiessed continued to complain of choida tym- 
paniinjuiy 


COMMENT. 

It should be emphasized that the technique used m all but 



TRANSTYMPANIC VESTIBULOTOMY FOR MENIERE’S 

DISEASE 

B W Armstrong, M D , 

Charlotte, N C 


Tianstympanic labjainthotomy is the simplest of the suigi- 
cal pioceduies foi Menieie’s disease available todays- The 
lesults lepoited have been good, although some patients have 
had lecuiience of veitigo - A new technique is piesented that 
should pioduce unifoimly good lesults without lecuiiences 

Suigical tieatment of Menieie’s disease is indicated when 
medical management fails to contiol the attacks Suigeiy 
IS also indicated in ceitain patients whose anxiety ovei the 
possibilitj'- of anothei attack lendeis them psychologically 
incapacitated It is to be suie that patients deseiwe a caieful 
histoiy and examination, as well as a tiial on an appiopiiate 
medical legimen befoie subjecting them to labyiinthotomy 


TECHNIQUE 

The opeiation piesented lepiesents an attempt to avoid the 
failures occasionally expeiienced with eailiei methods = 

The objective is destiuction of the entiie statico-dynamic func¬ 
tion of the labyiinth The position of the macula utiiculi 
nnd the macula sacculi in lelationship to the lound window 
nnd the stapes is cleaily seen in Fig 1 By removing the 
stapes cLTid the piomontoiy between the lound and oval win¬ 
nows one can obtain diiect access to the saccule, utiicle, com¬ 
mon Cl us, non-ampullated end of the hoiizontal semiciiculai 
nanal, and the ampullated end of the posteiior semiciiculai 
^nal In this way the ultimate loss of all vestibulai function 
can be assured 

Gene ial anesthesia is employed to avoid veitigo, nausea, 

of the Southern Section of the American Larjn- 
eicai Rhinological and Otological Societ\ Atlanta Ga Jan 23 1939 

Edit'”' E>e Ear and Throat Hospital 

accented manuscript recei\ed in The Lar\ngoscope Office and 

mea tor publication Jan 2S 1959 
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Thirty-foiu of the 54 sustained impiovements have a heal¬ 
ing thieshold of bettei than 30 db, and 18 of the 54 lesulted 
in a closiue of the au-bone gap (see Table III) 

The chisel-footplate technique is superioi to the pick- 
capitulum method, but legiessions continue to take a piopoi- 
tionate toll of sustained lesults The technically moie difficult 
uses of aitificial stiuts and footplate substitutes which are 
being phased in with oui past expel lences may offei bettei 
piospects of peimanency 
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tective seal The diuni and flap aie leplaced An antibiotic 
IS administeied foi the fust five days aftei opeiation 

RESULTS 

This IS a neiv, but clinicallj’' piomismg technique Only 
thiee patients have been opeiated upon m the niannei de- 
sciibed All had a long histoiy of lecuiient attacks of veitigo 




ha^'beon repiesentation of the opentne field B Stapes 

and the round \\ xndo^ connected \\ ith the on al w indo\N 
remoMng: the inter\enm-r bone 


1 nausea and \oiniting, plus the usual tinnitus and pio- 
S^^essne undateial loss of heaiing All had an ample tiial 
on medical tieatment, and all failed to lespond In each in- 
ance theie has been lelief of veitigo and loss of caloiic 
^esponse as well as total loss of heaiing in the eai subjected 
patients weie ielie\ed of then tinnitus, 
' le othei patient still complains of loaiing in hei eai 
ntalescence has not been mateiiallv diffeient fiom othei 
Pes of labvi inthotomv 
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and vomiting duiing the opeiation Hemostasis and supple¬ 
mentary anesthesia aie obtained by mfiltiatmg appioximately 
1 cc of a mixtuie composed of equal paits of piocaine 1 pea 
cent and epinephime 1 1000 The incision is made and the 
skin flap elevated m the usual mannei foi tianstympamc 
suigeiy 

The incudostapedial joint is disarticulated and the stapedius 
tendon divided The stapes is gently locked with a lotaiy 



Fig 1 Photomiciograph of a \eitical section cut in the plane of 
long axis of the petrosa St—stapes Modified b> D Wolff and reproao^®" 
'1 ith permission from Microscopic Anatom\ of the Temporal Bone ’ 

Bellucci and Eggston The Williams & tViIKins Compant Baltimore mo 


motion to loosen it, so that it can be lemoved intact by giasp- 
ing the capitulum with middle eai foiceps A small cuiette 
IS then intioduced into the lound window, and the bone be¬ 
tween the two windows is caiefully lemoved (see Fig 2) 
The contents of the vestibule aie lemoved by gently cuietting 
the medial wall and sciubbing it with a cotton-tipped apph- 
catoi Vigoious cuiettage could lesult in a ceiebiospmal fluid 
leak thiough the ciibifoim aiea leading to the mteina! audi- 
toiy meatus and should be avoided The vestibule is lightly 
packed with gelfoam to piomote oiganization of a fum pio- 
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tective seal The dium and flap aie leplaced An antibiotic 
IS administeied foi the fust five daj’’s aftei opeiation 

RESULTS 

This IS a new, but clinically pioniising technique Only 
tliiee patients have been opeiated upon in the mannei de- 
sciibed All had a long histoij’ of lecuiient attacks of veitigo 



^^oraininatic representation of the opeiatne field B Stapes 
aPd the round Tvindow connected \\ ith the o\al lndo^\ 
remoMn- the interxenins: bone 


''1 1 nausea and vomiting, plus the usual tinnitus and pio- 
&iessive unilateial loss of heaiing All had an ample tiial 
on niedical tieatment, and all failed to lespond In each in- 
s ance theie has been lelief of veitigo and loss of caloiic 
losponse as well as total loss of healing in the eai subjected 
0 suigeiy Two patients weie lelieved of then tinnitus, 
n t le othei patient still complains of i oai mg in hei eai 
on\ alescence has not been matei lallv diffei ent fi om other 
'Pes of labvi inthotomv 
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SUMMARY 

A tianstympamc technique that insures the destiuction of 
the vestibular end-oigans has been piesented. One need not 
fear the unfoitunate complication of facial pailaysis that has 
occasionally followed attempts to destioy labyiinthine func¬ 
tion by injection of alcohol or electiocoagulation ^ The opeia- 
tion described should eliminate the failuies occasionally en- 
counteied with previously described operations Expel lence 
with more cases will be necessaiy befoie final appiaisal of this 
piocedure is possible 
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NEURILEMMOMA OF THE FACIAL NERVE =" 


Leonard T Furlow, M D , 
(By Invitation), 
and 

Theo E Walsh, M D , 
St Louis, Mo 


Neuiilemmoma of the facial neive is not a common condi¬ 
tion In a lecent aiticle m which he lepoited a case, Saikar^ 
stated that he had found 32 cases in the hteiatuie and docu¬ 
mented them; his case made a total of 33 In most of the 
cases the primary sjmiptom was a facial paralysis and the 
piesenting sign a mass in the external auditoiy canal often 
diagnosed as a polj’p In many cases the erroneous diagnosis 
of Bell’s palsy had been made and KetteP leports such a case 


It IS oui puipose heie to lepoit foiii additional cases of 
aeurilemmoma of the facial neive The fust is not extiaor- 
dinaiy, m. that the presenting signs were a mass in the 
external auditoiy canal and a complete facial paralysis that 
had been piesent for some yeais No definite diagnosis was 
made before opeiation 


The second case had been diagnosed as Bell’s palsy by a 
Reuiologist, and the patient was lefeiied to one of us (T E W ) 
foi decompiession of the neive Examination of the eai le- 
vealed an intact dium with a tumoi mass occupying the 
Postenoi part of the middle eai X-iays weie not levealing, 
2iid the diagnosis of neuiinoma of the facial neive was made 
^Rd confirmed at opeiation 


thiid and fourth cases aie of special inteiest, in that 
c} both had intiacranial extension of the neuiilemmoma 
ii 11 ?^ Riose in the hoiizontal portion of the neive They 
Doth weie seen by one of us (L T F ) because of the signs of 
m lacianial pathologj’- In one the tumoi could be seen m 


the meeting of the Middle Section of the American Uar' n- 
Khinolog-ica] and Otologncal Soe^et^ St Louis, Mo Jan 11 1‘'59 


,’l’l»s manuscript receiaed in The Ixir'ngoscope Office and 
''Ptcd for publication June 11 l<t5«t 
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the middle eai behind an intact dium In the othei theie 
was no evidence ot intiatympanic patholog’y 


Caio 1 M D , female, age 36, ^\as fust seen in Apiil, 1948, complaining 
of "tiouble \\ith the left eai and paialysls of the left side of the face 
The tiouble had stalled ^Mth tinnitus in the left oai in Maicli, Ujb 
E ustachian tube inflations and tonblllcctom^ wcie peifoinied lutu no 
eftect on the tinnitus In the Spiing of 1939, some loss of facial 
iiient lias fust noticed, and paialjsis giadiially became complete me 
patient i\as seen at the Majo Clinic in 1940 and an exploiatoiy opeiaiio 
on the left eai uas suggested but was not peifoinied In Novembei, u i. 
she e\peiieneed di^aj spells which weie accompanied bj nausea a 
vomiting These spells had continued Tlieie nas no heaiing in the 
eai, and she had had no pain, headache noi change in taste 


E\aniiiiation in Apiil, 194S, levealed a complete left facial 
In the left e\teinal auditon canal was a laige led mass winch • 
coveied with slcin and appealed attached botli to the flooi and t® 
loof of the canal It nas not possible to see past the mass, noi to e\a 
the diiini A biopsi of this mass nas not done, but it was felt tiia 
must be lenioved bi suigeij Theie was no heaiing in Ihe left eai 

At opeiation, a tunioi mass was found eioding tlie posteiioi 
canal wall and filling tlie mastoid cavity This w'as ol a soft 
jellowish in coloi and bled laiilj easih The posteiioi t'ossa diiia • 
o\posed by tlie tunioi which also tilled the middle eai The * 

canal was eioded The mass seemed to aiiso fiom tlie facial 

both ends of which, supeiioih close to the geniculate giinglion du 
feiioilv at the stiloniastoid toianieii, could be identified ^is 
was lemoied, and a giaft, taken liom the aiiiiculotenipoial none, ■ 
used The patient did well postopeialively, except that theie was 
I etui n of lacial tunction 


She letuiiied in Maich, 1949, complaining ol continuing di//' 
which weie disabling and at tb.it time was le admitted and eiectio co. g 
lation ot the left labMinth was peitoimed Since then slic has liai 
fiiithei tiouble exceiit toi a nniiima! dischaige lioiii the caviti 

Case 2 BR, female, 10, was fust seen in Septcniboi, lO'iO ibis 
patient had been seen b\ a ncuiologist some seven oi eiglit leais b 
ouslj complaining of a complete t icial paialjsis This liad been ‘ ‘ " 
nosed as Bell's palsi, and slie was told tliat nothing could be 
It Tbeie was no lecoveii ol function, and theic w.as complete .ati i 
of the muscles on the light side of hei face Slie liad bad no 1’^y? 
no difticultv with e.iting dining this poiiod, and the onl' leal dime 
was epiphoia of the light eie 


Examin.ation of the light eai leiealed a smootli swelling ot the pos 
half of the diiim The jiiis tensa moved fieely oiei a mass . 
middle eai This mass when palp.ited with a cotton tiiiped 
had the consisteiic\ ot iiibbei Testing foi taste levelled a ue 
InpoactiMti on the light side of the tongue The heaiing , 

paiied The diagnosis ot neuiofibioma of the lacial iieiie was in i 

In Apiil, 1951, .an opeiation w.as peifoinied to lenioie the 
monia A tunioi w.as seen aiising tiom the ficf.al ''P''f",'"‘’,’’1old 
“he anti uni It extended f.om 2 o. 3 mm aboie the 
foiameii to just below the geniculate ganglion weie 

of firboin labyiinth no. of the ossicles Both ends of ft 

found somewhat edematous and fi.ued, weie ‘ „ Im.MU 

Uken tiom the aiiiiculii neiie ippioxim.iteh 20 to 2 
was nisei tod between the two ends Healing w is iineientfil 
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patient made a good reco\eri There has been no improvement of the 
facial paralvsis, and at a later date a fascial sling was done to improve 
the resting appearance of the face The postopeiative hearing shows 
a high tone loss above 2000 cvcles 

Case 3 P R, a white male, age 4S, resident of Indiana, was seen on 
April IS, 1953 In 1940 he began to develop a peripheral facial paralvsis 
which came on gradually and first involved the superior portion of the 
^e There was inabilitv to blink and a smoothing out of the forehead 
Eventually the paralvsis became complete In 1942 he was seen at the 
Mavo Clmic, but nothing of significance was found except for the right 
nerve palsv The Department of Otolarv ngologv reported “nega¬ 
tive” studies and there was no Vth nerve involvement The presumptiv^e 
etiology was pressure neuritis due to the patient’s long established habit 
of sleeping with the right shoulder wedged into the right side of his 
face A change of sleeping posture was recommended He carried on 
his w ork as an automobile salesman and taxi driv er w ithout difficultv 
except for gradual loss of hearing in the right eai, which began in 1950 
and was complete bv 1952 

^®aember, 1952, while applving vvaim compi esses to the exposed 
was conscious of “whirling spots of bright colors” and that 
night during sleep he had a geneialized convulsion When he regained 
consciousness he was in an oxvgen tent in a local hospital Since that 
line in spite of anticonvulsive medication, he had had five other con- 
™isions and during the last attack his left shoulder was dislocated In 
renc '"hile talking to a client he suddenlv got up without anv 

ason and left the client The next thing he remembered was being in 
driving home He had an uncontrollable desire to void, was in 
rensnn M 'inhe. and arrived home with wet clothes but no other 
month w ®'-cuse for being there His wnfe volunteered that for seveial 
inH ,, moodv, irritable, careless in business and in dress 

and uninterested in his home 

piessuie signs and no Vth nerve involvement 
with p\ obviouslv long standing Vllth nerv e paralv sis on the right 

There lower lid and pronounced sagging of the right face 

evidpopo a'Enifleant motor, sensorv, or reflex changes and no 

spots disfunction He had several small cafe-au lait 

‘ slight back but no palpable neuromata Audiometer test show ed 
the bearing in the right ear with normal hearing on 

excem ci. reaction to caloric stimulation on the right 

were nnp after four minutes of 68° water Visual fields 

vhvthmip™^ EEG was interpreted as mixed fast and slow dvs 

isotronp In ‘^°ii®*stent with convulsive disorder Radioactive 

tumor^ realization w as said to indicate a right cerebello pontine angle 
the pineal the skull showed a slight displacement of 

into the m aai ^ ^ ^^tn curvilinear calcification extending up 

bntii the Y fossa suggesting a large globular mass in this area 
tnent an tvere seen, in spite of the absence of Vth nerve involve- 

Possibihtv 1 tumor vv as suspected The films how ever, raised the 
Cerebral lesions, so angiographv was done The right middle 

the miiiain »t'rs displaced anteriorlv supenoilv and mediallv, so 
^uiiuaie fossa was explored on April 23, 1953 

elevator^™bone was so thin that it was fractured with a periosteal 
b' ventrini reflected The verv tight dura was controlled 

'''■ns fonnrf'^ puncture and release of spinal fluid The svlvian fissure 
rt temDorn?'**°^'^ upward at least three to four ems A verv thin laver 
vonsistenpy ®i'®'l u tennis ball size tumor of firm rubbei v 

occasional ii mt^nor of the tumor was vellowish in color with an 
small cv St Around the peripherv of the tumor w ere sev eral 
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-11 He - sfm ^-nn, nu.to 

neurinoma of the facial neive was 

wlTh f^ ^1 a 16-yeai-old giil 

on thp nn^f standing facial paialysis, and a tumoi mass 
exnlm^f, T^l exteinal auditoiy canal Mastoid 

tillpf^ isvea ed a cavity the size of a bean which was 

Ji'anulation like tumoi masses The facial neive 
cnvHv descending poition at the bottom of the 

finm u ® diagnosis was neiuinoma aiising 

in7p, .l 1931 Schiodei^ le- 

Lipif ^ 25-yeai-old male who had had a facial 

f eight yeais with chionic puiulent otitis media 

f-ho ^^^d had two mastoid opeiations, and at 

iiPUTinn*^” epeiation the tissue lemoved was found to be 
fiDino- thud opeiation, a laige tumoi mass 

ipmnvoa^^ fiddle eai and mastoid cavity -was found and 
wflQ npf ” extension of the tumoi into the middle fossa 
Onp vpQ the patient was given X-iay tieatment 

limo/ini ^ ^ ^ small fistulous opening was injected with 

labpiA^f extend into the fioiital 

le lain The deafness and facial paialysis peisisted 

Leidlei in 1932® lepoited a case which was 
finm H detail by Altmann® with thiee othei cases 

£c,Tl i! This patient had had 

wflc; f,n months, the external auditoiy canal 

nnim 1 ^ 1 ^ P^^FPs, theie was conductive deafness with 

anri A ^®^^tion Biopsy was repoited as leiomyoma, 

,j - ^ tieated with ladium Six yeais latei, 

. alyzed and the patient was totally deaf 

Operation disclosed a solid tumoi filling the middle eai and 
the mastoid anti urn This tumoi was lemoved and the sec¬ 
tions weie diagnosed as neuunoma The patient lecoveied 
except for peisistent facial 


In 1935, Altmann gave the fust compiehensive lepoit deal- 
ing with these tumois, and said that while such cases weie 
laie the symptomatology was so cleai cut that they could 
and should be diagnosed clinically He leviewed the cases 
pieviously lepoited and gave detailed lecoids of foiii addi- 
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tional cases, one being the patient pieviously lepoited by 
Giossman and Liedlei Fiom these cases he foimulated 
the following sjTnptom-complex The fust symptom is always 
facial paialysis It may come on suddenly, but usually is 
gradual in its development and may piogiess in a step-hke 
fashion Associated with the paralysis there is usually dis- 
tuibance in taste, but if the tumor originates at a point distal 
to the choida tjunpani taste may be intact ^^Tlen the eai is 
examined a “polypous tumoi ” is usually found which obsti nets 
eithei paitially oi completely the auditory canal, and it seems 
to ha\e aiisen fiom the posteiior wmll of the canal Healing 
IS usually noimal m the eaily stages, but later becomes im- 
paiied, either fiom external canal obstruction or by extension 
of the tumoi into the middle ear If the tumoi in the middle 
eai eiodes thiough the drum, infection develops, and this 
long standing diainage may complicate the symptomatologj’' 
He felt that iiiadiation of these tumors was useless, and ad- 
^ocated suigeiy as the only method of tieatment, howevei, 
he felt that suigeij* was dangeious and to be undertaken 
only in the face of piogiession of sjTnptoms He stiessed 
the fact that tumor lemoval did not altei the facial paialysis 

In a second papei in 1937, he lepoited an additional case 
nnd again leviewed the clinical sjmdiome Altmann adve¬ 
rted pieliminary biopsy in all cases, and pointed out that 
the tumoi s weie of slow gioAvth, but could by expansion and 
eiosion, give use to middle ear or intiacianial complications 

In 1936, Giiefenstein® leported an asymtomatic Vllth nerve 
neuioma discoveied at autopsy on a patient who had died 
following operation for pituitaiy tumoi There was no pie- 
ceding histoiy of facial paialysis oi deafness 

In 1939 the fust case in American liteiatuie ivas reported 
' ilhams and Pastore® This was a 59-yeai-old man with 
n left facial which developed over a period of one month 
oui years piewously Five months before he appeared at 
he Mayo Clinic, he developed pie-auricular and mastoid pain 
^^th increasing deafness His local otologist removed a 
Polyp ’ from the external auditor j’' canal, but the symptoms 
^eie not relieved, and the poljT) recurred On examination 
6 Mas found to have a complete left facial paralysis with 


v/ 
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atiophy of the facial muscles The left eai was deaf, and a 
polypoid mass filled the external auditoiy canal Theie weie 
no othei abnoimal findings X-iays weie lepoited as show¬ 
ing an aiea of inegular destiuction in the bone in the left 
mastoid in an aiea ovei lying the lateial sinus The polypoid 
mass in the external canal was biopsied and repoited as m- 
flammatoiy ulcei and granulation tissue ” 


A ladical mastoidectomy was done and a yellowish tumoi 
mass extending into the facial canal was found and lemow 
The patient was given 12,000 mg houis of ladium Tie 
facial paralysis peisisted 


An additional case has been lepoited by Rejto,’“ but it is 
not available In 1943, the liteiatuie was leviewed and an 
additional case repoited by RobeitsHis was unusua m 
that the facial paialysis had been piesent foi 30 yeais, dea - 
ness foi 20, and puiulent diainage foi 15 He was opeia e 
upon foi chionic mastoiditis, but a neurinomatous tumoi 
which had eioded bone to become attached to the duia was 
found and lemoved Recoveiy was good except foi the pei- 
sistent facial paralysis and deafness 

In 1944, Bogdasaiian’- lepoited a case m ivhich 
paialysis had been piesent foi five months, and vestibu ai 
function was noimal Heaiing was i educed by an conduc ion 
but noimal by bone conduction A tumoi mass bulging 
against the dium was biopsied and lepoited as neuiinom^ 
so using a post-auiiculai appioach the tumoi was lemove 
fiom the middle eai The bone had been eioded by the 
so that the duia was exposed but not invaded Ex cep 
the pel sistent facial paialysis, the patient made a goo 


lecoveiy 

In 1946, KetteP leported a Vllth neive tumoi discoveied 
accidentally when the facial neive was decompiessed o 
“lecuiiing Bell’s palsy” He felt that ceitam aspects o i 
symptomatology in his case weie diffeient, ? c , the paia ysi 
impioved and then lecuiied, no tumoi could be seen m 
eai, although paialysis had been piesent foi , ^ 

was a pi eminent symptom In an mteiestmg footn , 
states that the patient lepoited by Schiodei' m 19 
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still ali\e but unable to woik because of “fits of fainting and 
fuiy” On foui occasions he had been in mental hospitals, 
the fistula was closed, and the facial paialvsis was still com¬ 
plete 

In 1953, Collins and Thomson^^ lepoited a case in which a 
tumoi was excised which extended fiom 4 mms pioximal 
0 the bifui cation of the neive in the paiotid to within 3 mms 
of the genu The bony loof of the canal was opened, the 
mor lemoved, and a graft sutuied to the divided ends of 
e neive The giaft was successful, facial function leappeai- 
ing m eight months, and the ultimate i esult was excellent as 
shown by photogiaphs 


CONCLUSION 

The snnptom-complex by which these tumoi s may be 
suspected while still confined to the middle eai of the mastoid 
desciibed by Altmann Obviously it is to be hoped 
la aU cases will be diagnosed and the tumoi lemoved while 
confined, foi m the stage piioi to com- 
, ^ ® k facial muscles, not only may the benign 

IIRemoved, but it is piobable that the facial paialysis 
^ e collected by nei\e giaft If, howevei, as m the two 
ses eie lepoited, such a diagnosis is not made, one should 
pa when the patient with a long standing facial 

souVk^^ begins to have eithei convulsive seizuies oi pei- 
^ a it\ change Since the lesion IS veiy slow growing and 
considerable aAailable space in the middle 
di^ea' signs will occui late in the couise of the 

conT^^ ^ lesion be suspected, the diagnosis mav be 

the cithei angiogiaphy oi ventiiculogiaphy, but if 

Pioceduie is used, films to outline the tenipoial 
s mav be \eiy valuable 

adn^^n ^ diagnosis of Bell’s palsy is made it would be 
^ ® ^be patient to be seen bv a competent otologist 
eai ueuiilemmoma of the facial neive in the middle 
Parah-^ ®aily diagnosis will sa\e a complete facial 

thetu^^^ disfiguiement It seems feasible to lemove 

off), giaft the nei\e, if tins is done befoie atiophv 

le muscles is alloi^ ed to take place 
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TRENDS IN MOBILIZATION SURGERY 

Howard P House, M D , 

Los Angeles, Calif 

Tiends in stapes mobilization siiigery can be established 
only thioiigh the medium of a thoiough statistical analj'sis 
of a laige senes of opeiated cases I have little faith in sta¬ 
tistics othei than that they do establish a tiend and, theiefoie, 
the title of this papei 

All of my stapes mobilization cases have been piocessed 
thiough the medium of IB M equipment Each 50 cases 
has been analj'zed and chaited on a giaph This giaph allows 
us to visualize oui lesults fiom month to month as we use 
vaiious suigical techniques 


PROGRESS GRAPH 


The above giaph depicts the peicentage of stapes mobiliza¬ 
tion cases that have achieved a significant gain of 11 db oi 
uioie in the thiee speech fiequencies at the time of then 
thiee weeks’ postopeiative heaiing test (see Fig 1) Foity 
pel cent of my fust 50 cases achieved a significant gam at 
thiee weeks At this time, the technique was piedominately 
tiansciuial, using a mobilizing needle and a pneumatic ham- 
uiei and woiking thiough the otoscope Foi the fust 300 
^ses, my lesults giadually impioved until 60 per cent of the 
cases weie achieving a significant gain at the time of then 
thiee weeks’ postopeiative test At this point, I attempted 
0 do the anteiioi ciuiotomy, as suggested b 3 ' Fowlei,^ on 
15 consecutive cases Unfortunately, fiactuies of both the 
anteiioi and posteiioi ciuia lesulted, thus accounting foi the 
seveie diop in oui immediate lesults The anterioi ciuiotomj’ 


Sixt-v -Second Annual Meeting of the American L; 
12 1^59 and Otologrical Soclet^ Inc Hot Spnngrs Va ^ 


Lar\ n- 
March 


of Otolar^ ngolo&^ Uni\ersit\ of Southern Cah- 
rnia School of M:edicine Los Angelas 

Vedicai^Group'" Angeles Foundation of Otology and the Otologic 

at?eotPd manuscript recei\ed in The Lar\ngoscope Office and 

^>-epied for publication June 5 1951 
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Fiom the 1,800 to 2,000 case level and beyond, we have 
been using the polyethylene sti'ut placed diiectly on the shat- 
teied bluish footplate In selected cases of solid footplate 
fixation, we have been using the drill and the vein giaft 
technique, after the method of Shea - (Vein giaft senes not 
sufficient to be statistically valid at this wilting) 

It would seem fiom the giaph that successful thiee weeks’ 
lesults in stapes mobilization surgeiy does not depend upon 


SIGNIFICANT GAIN COMPARED WITH GAP CLOSURE 



e instiumentaiium used, oi wheie oi how the manipulabng 
applied, as long as adequate mobilization of 
e ootplate is achieved wnth an intact ossiculai chain oi 
substitution of this ossiculai chain In this series 
e substitution used was the polyethvlene sti ut w'lth oi vnth- 
ta Siaft Othei substitution techniques include the 

^ um 01 steel wiie (Schuknecht^) and the posteiioi cius 
^^positioning (Jueis’) 

SIGNIFICANT GAIN COMPARED WITH TOTAL GAP CLOSURE 

A random spot study m gioups of 100 cases of significant 
m compaied with total closure of the bone-aii gap failed 
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and gradually our xesults again 

wZ Zlt ^ otosclerotic footplate 

fi, pneumatic hammei applied duectly 

e cen ei o the footplate The patient became veiy vei- 
gmous and two days latei I leahzed that the patient had 

tiaumatic injuiy At this point, the 
pneumatic hammei was discaided, and only the needle was 
used as a mobilizing instiument 


POST-OPERATIVE GAIN OF II DR OR MORE AT .^wks 



'2UO 1500 1800 2050 

PRIMAPr snPES MOBILIZATIONS (by groups of 50 cosis) 


fig I 


above giaph leveals a stabilization in oui 
lesults ftoni the 800 case level to the 2,000 case level Ap- 
1 oxima e y pei cent of the cases ivei e achieving a sig¬ 
nificant gam thiee weeks following suigeiy This stabiliza¬ 
tion in lesuIts occuued in spite of the fact that we had 
c ange oui methods and techniques consideiably fiom pie- 
dominately the hammei and mobilizing needle to the needle 
a one, and latei, to the chisels and gouges, fiom the otoscope 
to the micioscope, fiom model ate mobility (Giade 2 motion 
without ligament teai oi peiilymph escape) to maiked mobil¬ 
ity (Glade 3 motion with ligament teai and peiilymph es¬ 
cape) , finally to subluxation loutmely of all footplates (le- 
cently discaided) 
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Fiom the 1,800 to 2,000 case level and beyond, we have 
been using the polyethjdene stmt placed diiectly on the shat- 
teied bluish footplate In selected cases of solid footplate 
fixation, we have been using the dull and the vein giaft 
technique, aftei the method of Shea - (Vein giaft senes not 
sufficient to be statisticallj’’ valid at this wilting) 

It would seem fiom the giapli that successful thiee weeks’ 
lesults in stapes mobilization suigeiy does not depend upon 


SIGNIFICANT GAIN COMPARED WITH GAP CLOSURE 



N=53 

Fig ’ 


le instiumentaiium used, oi wheie oi how the manipulating 
piessuies aie applied, as long as adequate mobilization of 
ootplate is achieved with an intact ossiculai chain oi 
tl substitution of this ossiculai chain In this senes 

^ 10 substitution used was the polyethylene sti ut with oi with- 
ta Si^ft Othei substitution techniques include the 

n a um 01 steel wne (Schuknecht^) and the posteiioi ciiis 
repositioning (Jueis^) 


significant gain compared with total gap CLOSURE 

A landom spot study in gioups of 100 cases of significant 
in compaied with total closuie of the bone-aii gap failed 
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to leveal any substantial diffeience in lesults (see Fig 2), 
legaldless of the vaiious techniques used duiing this inteival 
of time 

HEARING RESULT COMPARED WITH COCHLEAR FUNCTION 

Foi this laiidom spot study, achievement of the 30 db level 
111 the thiee speech fiequencies was consideied to be a satis- 
factoiy healing impiovement (see Fig 3) Appioximately 


30 DB LEVEL ( BY BONE CLASSIFICATION) 



800-900 1500-1600 1900-2000 P E STRUT 

N = 53 


Fie 3 


75 pel cent of the cases with good cochleai function (A and 
B classification) closed then bone-aii gap m the thiee speech 
fiequencies to the 30 db level oi bettei Appioximately 60 
pel cent of all of the mobilization cases achieved a 30 db level, 
and about 40 pei cent of the cases with poor cochleai function 
(C and D classification) achieved this level These pei- 
centages also lemam faiily consistent fiom the 800 senes 
to the 2,000 senes, leconfiiming the consistence m lesults 
m spite of the ciiteiia of selection oi the techniques used 

RESULTS BASED ON PERCENTAGE CLOSURE OF THE BONE-AlR GAP 
A study of the last 100 cases lepoited in this senes leveals 
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approximately 85 per cent of the cases closed the bone-aii 
gap, 25 pel cent oi moie m the thiee speech frequencies, 70 
pel cent closed the bone-aii gap 50 per cent oi moie, and 45 
pel cent closed the bone-aii gap 75 per cent or moie (see 
Fig 4) Since using the polyethylene stmt in moie and moie 
cases, these peicentages aie giadually impiovmg 

The above senes of statistical illustiations establish a tiend, 
namely, that legaidless of the technique used, if one achieves 
mobihtj' of the footplate with ossiculai continuity or with 


CLOSURE OF AIR-BONE GAP 



adequate substitution foi this contmuitj', a faiily stable and 
constant type of heaimg lesult ■\\nll be achieved thiee weeks 
following suigery 

SIGNIFICANT GAIN AT THREE ^^■EEKS COMPARED WITH OPERATING 
ROOM AUDIOMETRY 

of the above illustration tends to establish that 
^ c ettei the lesult in the opeiatmg loom, the moie likely 
^ ne IS to have a significant gain thiee weeks following suigeiy, 
a ^ mobilization pioceduie (see Fig 5) , hovevei, 

PPioximately one-half of the cases that do not impiove in 
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the opeiatmg loom, still achieve a significant gam at thiee 
weeks If theie is a loss of 11 db oi moie in the thiee speech 
fiequencies at the conclusion of suigeiy, only one out of five 
of this gioup shows a significant gam at the thiee weeks 
peiiod 

At the conclusion of a loutine mobilization pioceduie, we 
rely moie on what we see and feel than on what the opeiatmg 
room audiometiy reveals If a polyethylene stmt has been 


GAIN OF IIDB OR MORE VS OTOMETER 





11 DB OR MORE +10 to -10 DB n DB OR MORE 

N-II45 N=730 N-95 

READING BY OTOMETER 


Pis 5 

placed on a shatteied bluish footplate, an immediate heaimg 
impiovement often does not occui This is appaiently due 
to the lack of mass movement and an inner eai seal If ^ 
footplate is fenestiated oi lemoved and a vein giaft applied 
ovei the opening, an immediate significant gain, especially m 
the low tones is the usual lesponse, appaiently due to the 
piesence of mass movement and an innei eai seal 

PERMANENCY STUDY 

The above illustiation leveals that 90 pei cent of the cases 
that closed the bone-aii gap 50 pei cent oi moie thiee weeks 
following suigeiy, maintained that level at foui months, 8'i 
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pel cent of this gioup maintamed then heaiing level at one 
veai (see Fig 6) , theiefoie, of those cases that achieved 
then paiticulai ciiteiia thiee weeks aftei suigeiy, appiosi- 
mately 85 pei cent aie maintaining this ciiteiia at one yeai 

A detailed study of oui long-teim lesults beyond one j'eai, 
IS being made at this time Although I cannot give statistic¬ 
ally lahd figuies at the time of this publication, it does seem 
appaient that the tiend is towaid giadual legiession due to 
leankylosis 


PERMANENCY 



% OF CASES MAINTAINING 3wk RESULTS N = 833 

Fig 6 


EARLY REANKYLOSIS 

(PreMousU reported bv Lindsav, et al A Hi ear old 
Oman inth bilateral otosclerosis had a stapes mobilization performed 
ana I) Mobilization vras accomplished transcrurallv 

or n normal Grade 2 footplate motion without ligament tear 

(ana escape This resulted in a 35 db improiement in hearing 

'^'’“iPlete closure of the bone-air gap) four months after_surgeri 
after surgen the patient died Section (see Fig i) shows 
te new bone formation in the annular ligament anteriorli 

®Pde of the eaily evidence of leankylosis in this case, 
61 e ttas no clinical evidence of heaiing deciease, and the 
3u logiam failed to leteal any evidence of heaiing legiession 




1090 


HOUSE TRENDS IN MOBILIZATION SURGERY 


the opeiating loom, still achieve a significant gain at thiee 
weeks If theie is a loss of 11 db oi moie in the thiee speech 
fiequencies at the conclusion of siiigeiy, only one out of five 
of this gioup shows a significant gam at the thiee weeks 
period 

At the conclusion of a loutine mobilization piocediiie, we 
lely moie on what we see and feel than on what the opeiating 
room audiometiy reveals If a polyethylene stmt has been 


GAIN OF II DB OR MORE VS OTOMETER 



Hob OR MORE +10 to -tOOB //DB OR MORE 
N=ll45 N=730 N=95 

READING BY OTOMETER 


Fig 5 

placed on a shatteied bluish footplate, an immediate healing 
impiovement often does not occui This is appaiently due 
to the lack of mass movement and an inner eai seal If 
footplate is fenestiated oi lemoved and a vein giaft applied 
ovei the opening, an immediate significant gain, especially m 
the low tones is the usual iespouse, appaiently due to the 
piesence of mass movement and an mnei eai seal 

PERMANENCY STUDY 

The above illustiation leveals that 90 pei cent of the cases 
that closed the bone-aii gap 50 pei cent oi moie thiee 
following suigeiy, maintained that level at foui months, o 
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cent closuie cases, a bone shift of 5 4 db in the thiee speech 
frequencies occuis The bettei the result by an conduction, 
the gieater the shift by bone conduction (see Table I) 

SIGNIFICANT LOSSES (11 DECIBELS OR WORSE) 

A study of the above illustration, indicates that as we gain 
moie surgical experience, the percentage of cases that are 
made worse as a result of mobilization seems to be gradually 


TABLE I 


BONE CONDUCTION SHIFT 


26 - 50% 
Closure 

+ 0.85 p = 023 

51 - 75% 
Closure 

+ 2.64 p^KOOO! 

76-100% 

Closure 

+ 5.47 p=«oooi 

11 DB Gain 

+ 3.51 p=<oooi 


^ecreasing (see Table II) This decrease is piimaiilv due to 
crura and the use of substitution pioceduies 
e e\ent both crura are inadverTentlv fractured 


The 


lo\^ 


percentage of cases with inner ear m\ohement fol- 


th ^^^Pes mobilization surgery seems to remain constant 
senes This is true in spite of the fact ve 
® gone to the footplate much more as time went on Ap- 
one-half of the cases that had fuithei innei eai 
ollowing mobilization surgeiy, weie done by the tians- 
Plate without anv direct manipulation of the foot- 
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It would seem logical to assume, howevei, that m due time, 
lefixation would occui m this case 

Due to this gradual lefixation tiend, it seems logical that a 
highei peicentage of peimanent lesults following mobilization 
siugeiy can be achieved only thiough the use of a bypass, oi 
substitution type, of suigical pioceduie, in oidei to avoid the 
active otoscleiotic focus At the piesent time, we apply gentle 
tiansciuial manipulating piessuies only in those cases with 



Fig 


slight annulai ligament involvement The cases mobilize 
leadily by this mdiiect method In all othei types of footplate 
fixation, we use a bypass oi substitution technique, theieby 
avoiding the use of needles oi chisels to fiactuie thiough the 
otoscleiotic focus at the footplate maigin If lefixation of a 
case with slight ligament involvement does occui, a levision is 
perfoimed, using a bypass pioceduie 


BONE CONDUCTION SHIFT 

It IS inteiesting to note that m the 76 pei cent to 100 pei 
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SEVERE INNER EAR LOSSES—MINUS 20 DECIBELS OR MORE 

In this senes of 2,000 mobilizations, there have been ten 
cases which developed a severe inner ear impairment Of 
these ten cases, six had total loss of hearing One of these 
SIX cases was the result of direct trauma in the operating 
room due to the use of the pneumatic hammer Surgery -was 
loutine and uneventful in the other nine cases An analj’^sis 



M crescepc 
Otescepc 


JTC Tnsnserwrwl 
IfP Feo»p*ot« 


fZ No ligomenMeor 

DEGREE 4 3 Penlypp^ ncapf cad MMstot w t«crl 

SNotte*^ footplott 


0 he othei nine cases revealed that two ■were the result 
? ^^Isction, and the remaining seven were apparently vascu- 
31 in type and developed from one -week to as long as six 
eeks following surgery (see Table III) In each instance, 
1 hearing and suddenly developed severe tinnitus 

ivithout vertigo, followed by loss of inner eai function 
hese seven cases that had an apparent vascular accident, 
®ii' three had direct footplate manipulation 
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TABLE 11 


SIGNIFICANT LOSSES 
(MINUS IIDB OR WORSE) 



AIR LOSS 

NERVE 

TOTAL 

1955 

3 

1 

4 (ISO) 

1956 

15 

5 

20 (1-40) 

1957 

3 

6 

9 (l:90) 

1958 

2 

4 

6 (1.150) 


23 

16 

39 


TABLE III 


SEVERE LOSSES 

(MINUS 20 DB OR WORSE) 


MPR\/p 1 OQQ 


^10 

[MuiaVu. UVJOO 

e 


lOTOI loss 

5 


rOrilQl pcrmoncnT 

Returned to pre-op. 

A 1 1 /A ^ 

/ 

— 11 

AIR LOSS 

Known crura! fracture — 

9 

1 1 
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\olvement m this type of case (see Fig 8) What otoscleiotic 
involvement is piesent is veiy minute and is located in the 
anniilai ligament itself Mobilization usually occuis leadily 
bj the indiiect method Since the otoscleiotic piocess is quite 
minute, the incidence of lefixation in this type of case seems 
to be leiy low 

Rosen® lecently lepoited on the peinianency of his fust 100 
successfully mobilized cases All weie mobilized by the in- 
diiect (oiiginal) Rosen technique He stated that less than 



Fig 9 


b pel cent levealed legiession five yeais aftei suigeiy I 
elieve these cases weie laigely of the ligament type and, 
leiefoie, the low legiession late lepoited by the author 

ANTERIOR FOOTPLATE FIXATION 

If the footplate leveals an anteiioi type of otoscleiotic 
ixation, tiansciuial piessuie diiected through the posteiioi 
Cl Us Will allow a slight amount of posteiioi mobility due to 
^ exibihty of the fixed anteiioi cius (see Fig 9) In this 
Jpe of case, one may attempt tiansciuial mobilization If 
successful, eithei a fiactuie thiough the anterioi otoscleiotic 
piocess or a spontaneous anteiioi ciuiotomy will lesult If 
cansciuial mobilization cannot be achieved, one mav apply a 
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DETAILED ANALYSIS OF CASES WITH SEVERE INNER EAR LOSS 

When one consideis the numbei of cases lepoited in this 
senes, the incidence of seveie innei eai loss is not gi eat (see 
Table IV) Because of this complication, howevei, one should 
not, except in most unusual ciicumstances, opeiate upon the 
bettei eai oi opeiate upon both eais simultaneously 



Fig 8 


FOOTPLATE PATHOLOGY IN RELATION TO SURGICAL TECHNIQUE 

We classify oui footplate pathology into four main cate- 
goiies Ligament, anteiioi, bipolai and solid otoscleiotic 
footplate fixation It has been om expeiience that we cannot 
accuiately and consistently foiecast the type of footplate 
fixation we may encountei by means of the pieopeiative 
audiogiam 

At the time of suigeiy, one must caiefullv analyze the type 
of footplate pathology that is piesent befoie pioceeding with 
the act of mobilization 


LIGAMENT TYPE OF FIXATION 

It is difficult to visualize any evidence of otoscleiotic in- 
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tion applied by the tiansciural appioach leveals total and 
complete immobilitj'. One does not notice any flexibilitj' 
of eithei crus Mobilization in bipolar cases can be aclueved 
only by fracturing diiectly tlu’ough the active focus, and this 
results in eithei an anteiioi or posterior cruiotomy Often 
both cruia aie inadvertently fiactuied 

In oui experience (see Fig 10), bipolai fixation cases tend 
to refix readily and are most unsatisfactory if one applies 
the usual manner of indirect oi diiect techniques of mobUiza- 



Fig- 11 


tion, consequently, vre loutmely remove the stapes ciura and 
institute a polvethylene strut bypass procedure 

^Seierqnc^of the stapedius tendon and sepaiation of the 
^^(^o-stapedial joint (see Fig 11) 

^snioiing the stapes aich and crura (see Fig 12) 

^^^^^iring distance beticeen the bluish cential portion of 

■c footplate and the incus (see Fig 13). 

insertion of the Polyethylene Strut 

Previously prepared No 90 polyethylene strut of the 
coiTect length is carefully placed into position (see Fig 14) 
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needle, chisel oi gouge diiectly on the otoscleiotic piocess at 
the anteiioi footplate maigin It is knoAvn that many patients 
whose stapes weie mobilized thiough the active otoscleiotic 
piocess in yeais gone by continue to maintain then oiiginal 
healing At piesent we do eithei the anteiior ciinotoiny 
(Fowler technique^), or piefeiably, a bypass type of pio- 
ceduie in cases with anteiior fixation The bypass pioceduie 
may be in the foim of a posteiioi ciuial leapposition as ad¬ 
vocated by Jueis,'* a tantalum wiie piosthesis as advocated 



Fig 10 


by Schuknecht,^ a polyethylene stiut and vein giaft pioceduie, 
as advocated by Shea,- oi a polyethylene strut placed duectly 
on the bluish footplate, followed by shatteiing of the plate 
as piefeiied by the authoi At the piesent time we aie doing 
oval window fenestiations with the vein giaft, or gelfoam 
in all but ligament fixation cases This senes is being done to 
compare the lesults with those obtained by placing the stiu 
on the shatteied bluish footplate The lesults of this senes 
will be lepoited at a later date 

BIPOLAR FIXATION 

Bipolai fixation occuis moie often than any othei type m 
the authoi’s expanence In this instance, gentle manipu a- 
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Fig 14 



''ith adequate tension between the incus and the footplate, a 
small chisel is carefully used to shattei the bluish portion of 
e footplate in seveial locations (see Fig 15) Small pledgets 
0 gelfoam may be placed about the footplate aiea, and the 
dium IS replaced 
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Tig 13 


The length of the stiut must be exact and a small hook is 
jjsed caiefully to lift the incus to allow the stiut to take-its 
position diiectly undei the lenticujai piocess The stiut must 
be undei slight tension between the incus and bluish poition 
of the footplate 

SHATTERING OF THE FOOTPLATE 
Aftei the polyethylene stiut has been placed in position 
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FjS 17-a 



Fis 17-b 


'e ound it to be a \ery satisfactory.- solution to this tj-pe 

case (see Fig. i7-a and 17-b) Needless to say, tins tech- 

que IS technically difficult and not without risk to the iimei 
ear 

e owe a debt of gratitude to John Shea for his pioneering 
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occasion to revise a numbei of pieviously 
footDta^ mstanoes, the bluish poition of the 

fnd a™' Previously shattered lemams shatteied 

not have Appaiently. this poition of the footplate does 

otoscCt“s°"™“ encounteied in the 


SOLID OTOSCLEROTIC FOOTPLATE FIXATION 

we when we encounteied this type of fixation, 

ve would attempt mobilization with a chisel and gouge If 



Pig 16 


icfixation fiequently occuiied In many 
fhf f howevei, mobilization could not be attained, and 
TPto- lOD operation was earned out subsequently (see 

g lb), or if the patient was not suitable foi fenestiation, 
the continued use of a heaiing aid was advocated 


FENESTRATION OF SOLID FOOTPLATE 

At the piesent time, we loutinely use a diamond dull to 
fenestrate, or dull out the solid footplate as advocated by my 
biothei ‘ A vein graft (Shea=') oi othei substance, such as 
gelfoam is used to cover the oval windoiv, and a polyethylene 
strut IS placed into position Since using this method, we 
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polyethylene stmt is, indeed, most illuminating (see Fig 19) 
The polyethylene stiut has lesulted in oiii levisions being as 
successful as oiu oiigmal stapes mobilization cases If the 
failuie of the oiiginal stapes mobilization cases yyas due to 
fiactuied ciuia, the polyethj’lene stmt acts as a substitute 
If the cause of failuie of the oiigmal pioceduie ivas due to 
iefi\ation, the polyethylene stmt allows a bypassing type of 
opeiation at the time of levision 


REVISIONS 



II DB 50% WITHIN lODB 

OR MORE CLOSURE OF BONE 


Fis 19 


FOOTPLA.TE MOBILITI VS ULTIMATE HEARING RESULT 

It seems appaient that whethei one has a Giade 2 mobility 
Y'lthout teai of annulai ligament oi peiiUmiph escape) at 
le conclusion of the opeiation, oi one has a Giade 3 mobility 
igament teai and peiiljTOph escape), theie is little diffeience 
ai as the ultimate peifoimance is concerned (see Fig 20) 
any conclusions can be diawn, Giade 2 mobility has a 
® igitlv bettei chance of obtaining a significant gam, but no 
® ei chance of maintaining this gam than does the Giade 
case, likewise, subluxation of the footplate does not seem 
iiipioie the ultimate heai mg lesult 

The tendency of most suigeons doing this woik is to mobilize 
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in this field of substitution suigeiy foi the stapes and stapes 
footplate He fust piesented the thought of substitution 
suigeiy some three years ago in a discussion at the meeting 
of the Ameiican Laiyngological, Rhmological and Otological 
Society in Monti eal ® 

FRACTURED CRURA VS POLYETHYLENE STRUT 

The use of the polyethylene stmt has allowed us not onlv 
to bypass the otosclerotic piocess, but if both ciuia aie in- 
adveitently fiactuied dining a loutine mobilization pioceduie, 


FRACTURED CRURA VS PE STRUT 



llDB 50% WITHIN 10 DB 

OR MORE CLOSURE OF BONE 

Fig 18 


the polyethylene strut can be used as a ciuial substitute (see 
Fig 18) The accompanying illustiation leveals that if both 
ciuia aie fiactuied, the patient’s chances of success aie less¬ 
ened by one-thiid The use of the polyethylene stiut has 
alteied this pictuie so that the lesult is now essentially the 
same in cases with fractuied ciuia as it would have been had 
the fractuies not occuiied 

REVISIONS BEFORE AND AFTER THE POLYETHYLENE STRUT 

A study of our levisions befoie and aftei the use of the 
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scleiotic focus (oval window fenestiation) will become more 
commonplace 
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HOUSE TRENDS IN MOBILIZATION SURGERY 


the stapes footplate to the point of marked mobility (like a 
bobbing coik) This maiked degiee of motion is not physio¬ 
logical and IS fai in excess of the movement of a noimal stapes 
In the loutine stapes mobilization proceduie as earned out in 
a case of ligament fixation, the author no longei intentionally 
pioceeds beyond a Giade 2 type of motion 


MOBILITY VERSUS POST-OP GAIN 


GRADE n MOBILITY GRADE ZZ7 MOBILITY 

33% WITHOUT FRACTURE WITHOUT FRACTURE 



V ' ' V ' ' 

II DB or MORE 50% CLOSURE 


Pie 20 


SUMMARY 

What then aie the tiends in mobilization suigeiy’ 

The tiend of the past has been repiesented predominately 
by indiiect mobilizing pressuies exeited thiough the ciura 

The tiend of the piesent is lepresented by both diiect and 
indiiect mobilizing piessuie on the footplate legion 

The tiend of the futuie will be to continue those methods 
that have given successful lesults in the past (indiiect mobili¬ 
zation in ligament fixation cases) In anterioi and bipolar 
fixation, the futuie tiend will be to avoid the active oto- 
scleiotic focus by using a by-pass pioceduie In extensive 
otoscleiosis, lemoval of the footplate, togethei with the oto- 
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sdeiotic focus (oval -vvindov’ fenestiation) will become moie 
commonplace 
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HOUSE TKENDS IN MOBILIZATION SURGERY 


the stapes footplate to the point of maiked mobility (like a 
bobbing coik) This marked degiee of motion is not physio¬ 
logical and IS far in excess of the movement of a noimal stapes 
In the routine stapes mobilization pioceduxe as earned out in 
a case of ligament fixation, the authoi no longer intentionally 
proceeds beyond a Giade 2 type of motion 


MOBILITY VERSUS POST-OP GAIN 


GRADE n MOBILITY GRADE m MOBILITY 

83% WITHOUT FRACTURE WITHOUT FRACTURE 



' V «- i ■ ^ 'v 

II DB or MORE 50 % CLOSURE 


Fig 20 


SUMMARY 

What then aie the tiends in mobilization suigeiy’ 

The tiend of the past has been lepiesented piedominately 
by indiiect mobilizing pressuies exerted thiough the ciura 

The tiend of the piesent is lepi'esented by both dnect and 
indiiect mobilizing piessuie on the footplate legion 

The tiend of the futuie will be to continue those methods 
that have given successful lesults in the past (indiiect mobili¬ 
zation in ligament fixation cases) In anteiioi and bipolai 
fixation, the futuie trend will be to avoid the active oto- 
sclerotic focus by using a by-pass pioceduie In extensive 
otoscleiosis, lemova] of the footplate, togethei with the oto- 
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Sized celliilai mastoids, which did not look too diffeient fiom 
each othei The left mastoid did have thickei septal bone, 
buttheie was no destiuction, and no indication of cholesteato¬ 
ma foimation, which did not explain why some of the material 
that was wiped fiom the canal appealed to be cholesteatoma 
pus Again she lecoveied, and returned at two to six month 
Intel vals with the same findings and the same favoiable le- 
sponse to tieatment 


On the occasion of a visit 15 months latei, it was noted that 
she had the same type of dischaige in the left canal, but theie 
"as no dischaige coming thiough the open anteiioi peifoia- 
tion in the left tympanic membrane This canal dischaige 
had its usual viscosity and foul odoi, and theie was the same 
point of excoiiated external canal skin Beneath the exudate 
on the posteiioi canal wall the bone was denuded and loiigh 
The exudate seemed typical of cholesteatoma Theie was no 
posteiior 01 supeiior peifoiation of the tympanic membiane, 
and no dischaige fiom the middle eai 


Without enthusiasm, I cioss-filed this as a cholesteatoma 
of the external auditoiy canal, thinking little of it as an entitv, 
having seen hei when theie was mucoid dischaige fiom the 


middle eai, and also consideiing hei age of 70 and the possible 
tiophic changes, nevertheless, I could not explain whv theie 


"as no evidence of cholesteatoma in the middle eai, vhy the 
^■laj filpis showed no evidence of cholesteatoma of the mas¬ 
toid antium and why the impaiied heaiing was so alike m 
le two eais Since it would be much easiei to think about 
h’s eAplanation tomoiiow, and get on vith the next patient 
todaj, this was painstakingly done and the situation adequately 
foi gotten 


Seven months latei. Mi H W appealed with intact t\m- 
Panic membianes, noimal heaiing, and a pecuhai tvpe of 
ceuimen which adheied so closely to the light posteiioi m- 
01 101 canal wall, that it took two tieatments to lemove it, 
ollow ing which i ough exposed bone of the canal was visible 
"us fascinated to see that the medial end of the canal had 
uudeicut the tympanic membiane so much that the infeiioi 


Pait of the annulus tjmpanicus was lelativeh high in the 
canal The imdeiside of the ceiumenous plug and the thin 



CHOLESTEATOMA OF THE EXTERNAL AUDITORY 

CANAL -"t 


Lester A Brown, M D , 
Atlanta, Ga 


On May 11, 1951, Mis J C D , aged 70, complained to me of 
deafness and dischaige m both ears Hei stoiy of eai tiouble 
dated back 22 yeais, duimg which time she had leceived a 
diagnosis of “fungus” (supposedly of the eais), had become 
somewhat haid of healing in the light eai, and had had the 
light eai washed out on one occasion, following which she 
had developed the only eaiache of hei lifetime Other histoiy 
was lathei unimpoitant except that she had headaches and 
a pioductive cough 

On examination, the light eai was found not to be dischaig- 
ing, although some ambei fluid could be seen in the light 
middle eai thiough the intact tympanic membiane The left 
external auditoiy canal contained a consideiable amount of 
heavy dischaige, theie was external otitis especially involving 
the infei 101 and posteiioi canal walls, and theie was an an- 
teiioi maiginal peifoiation thiough which mucus was pul¬ 
sating The healing tests indicated conduction and neive 
deafness similai in the two ears 


Twelve days and two tieatments later, theie was no dis¬ 
chaige fiom the left eai, no fluid could be seen m the ng 
middle ear, and the heaiing was clinically impioved She was 
appieciative, lemuneiative, and piociastinative, letuining 
foi tieatment seven months latei, at which time again theie 
was external otitis of the left eai with a laige amount o 
mateiial coming fiom the legion of the anteiioi maigiua 
peifoiation 

X-iay films weie a bit suipiising in demonstiating model ate 


♦Read at the Sivtt-Second Annual Meeting of the 
ical Rhinological and Otological SocIet^ Inc Hot Spungy lo aiarc 

^^■‘Froni the Depaitment of Otolog\ and Rlunolai \ ngolog\ Dmor' 
iArqit\ School of iSrcclIcine nfflci. nod 

Note This niTnuscript lecontd in The L nj^escopt 

accepted for pubhc'\tion JuU o 1950 
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nected •mth cholesteatoma of the external canal All patients 
were white 


LITERATXJRE 

Prior to the Twentieth Centuiy, most of the liter atuie on 
this subject was wiitten in German Hesslei’s article must 
hare been the classic In 1953, J J Bibei presented his 
splendid article in which he gave a very complete summaij^ 
of the works of his predecessors, whose collectne opinions 
were that there is diversity of thought as to what causes 
cholesteatoma, where cholesteatoma starts, whether it has the 
light name, and whether there is any such thing as primary 
cholesteatoma of the external canal m the first place 

So fai as I know, the most recent article was written by 
Col Bj ron G McKibben, USA, and published in the May, 
1958, issue of the Aicluves of Otolai yngology In it he de¬ 
scribed one case which occurred in a Negro Just last month, 
1 receued a cordial letter from the Colonel in which he stated 
that he feels now that he might prefer a split thickness skin 
graft in the stenosmg external canal rather than the modified 
radical mastoidectomy 


DESCRIPTION 

There are certain definite physical chaiacteiistics to be 
ound in the cholesteatomatous, human auditory canal To the 
otoIaijTigologist, this IS such a common channel of investiga- 
details of its shape are rarely even considered 
e circuitous route to the tympanic membrane, piobablv so 
s aped for protection, begins with the springing forward of 
6 conchal cartilage, which is overlapped by the backward 
inclination of the tiagal cartilage This baiiiei is quicklj 
^ by inserting the aural speculum If one then 

5 ould look directly through the speculum on a horizontal line, 
"1 out mo\ mg the line of vision oi the speculum, he w ould 
0 e that the tympanic membrane is usually invisible in its 
^^^'fourth, the reason being the backward bulging 
le bone of the anteiioi canal wall, just behind the tempoio- 
^andibulai joint, which w e might designate as the bulge anus 
le lower one-eighth to one-fouilh of the tympanic membiane 
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coveimg of the lOugh bone lesembled the matiix that coveis 
the bone of the mastoid anti urn, in cases of cholesteatoma 

One-and-one-half yeais aftei this, Mi JTF came m with 
much the same situation as Mr H W, except that Ins canal 
was moie deeply eioded with exposuie of mastoid cells I de¬ 
cided that it was time to quit waiting until tomoiiow to think 

Since 1951, nine such patients have been obseived by me, 
each with his individual chaiacteiistics, but all having one 
thing in common—an aiea in the external auditoiy canal 



Fig- 1 The right e-vterml -luditoi} ciml is it often appeals The 
complete membrane is rmelj £>een 


wheie the bone is coveied by a thin, white, sickly-loohnig 
membiane, fiom which seems to come a cholesteatoma typs of 
dischaige, complete with heavy flakes and foul odoi 

Theie weie four males and five females The ages langed 
fioni 19 to 77 The left eai was affected seven times, the 
light twice The most consistent accompanying condition 
was the noticeable vasomotoi ihinitis with oi without the 
productive bionchiectatic cough, which was found m six oi 
the nine patients This would be a point in favoi of the 
theory proposed by Van Canaghem, Haipman, and otheis 
I have not seen wheie this condition could be dnectly con- 
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be undeicut a full ten milhmeteis, e\en to the extent of ex¬ 
posing mastoid cells, in which instance the infeiioi aspect of 
the annulus appeals to be laised to the middle of the medial 
end of the external auditoiy canal 

The surface of the bone of the lesion is iiiegular inien 
the thin, unhealthy appeal mg' epithehum which coveis this is 
remoied, the undeiljmg bone often piesents a shiny appeai- 
ance, and theie may be a small amount of bleeding An ex¬ 
posed mastoid cell is always covered by what appears to be its 
mdmdual mucous membrane lining I have never seen fluid 
or cholesteatoma in one of these cells, and I ha^e never entered 
one of these cells in search of eithei 

Although some of the pievious wiiteis have consideied the 
anterior canal wall as the favorite site for the focal point of 
this lesion, in my cases, the floor and contiguous posteiioi 
wall have most often suffeied 

Other findings of this condition aie 

-1 A heaiy ceiumenopuiulent, foul aural dischaige which 
IS not attended by as much tenderness and pain as is found in 
ordinary external otitis (pain and tendemess aie not com¬ 
mon) 


^ intact tjnnpanic membiane, oi at least one in which 
ere is no obvious connection with the external canal lesion 


^ healing m the affected ear is more in keeping vnth 
hearing of the unaffected ear, whethei oi not this be 
normal, than ■with a hearing curve that indicates imohement 
n its conduction mechanism 


X-iay findings not indicating cholesteatoma of the middle 
ear or mastoid 


issue for micioscopic examination has been lecoveied 
rom five of these nine patients Local anesthesia by injection 
IS i^ed Often, the canal lesion is coveied by a cei umenopui u- 
which IS fitted into the bonv excavation 
on this IS removed, the edges of the lesion ma\ be clean, 
^ > as a rule, theie is a boidei of gianulations 

The biopsy is obtained by elevating the gianulomatous edge. 
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IS hidden by a moie oi less mounding up which we might 
call the mons ain is Medial to the mons, the bony canal de¬ 
clines to foim a sulcus on the lateial side of the annulus tyni- 
panicus, inferioi Ij'^, theiefoie, the most consistent!visible 
pait of the tympanic membiane fiom a duect hoiizontal view 
IS the posteiioi supeiioi segment 



ris 


The size -incl shaiie of the iioiniO ®' 


The mons ma\ not he present hut the hulrte 


The most common vai lation is the height of the mons, v 
in some cases (fai less than 50 pei cent in my ’ 

may be haidly elevated at all Then the canal is laige, anf ^ 

tympanic membiane can be seen in its entuetv excep ‘ 
bit of the anteiioi pait of the annulus Such an ° 
canal may be thought of as the mobihzei’s 
leasons Seldom does the noimal canal imdeicut tec 
firmnanicus moie than pel haps two milhmeteis, PUL 
ISTdwIeBteatoma of tho cMo.nal canal, tl.o annulus ma, 
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patient with this disease is considei ed to have simple deti itus 
foi which the usual tieatments aie administeied 

TREATMENT 

Geneially speaking, consei\atne tieatment is piefeiied 
The patient can be made asATiiptomatic by cleanliness He 
can help bv using a simple cleansing iiiigation such as the 
bone acid-alcohol solution, but, an occasional piofessional 
debiidenient is necessaiy No opeiatne pioceduie has been 
earned out in any of these patients Should an operation be 
adnsed, an extensive modified radical mastoidectomy with 
lenroral of all mastoid cells would be necessaiy I cannot con- 
cen e of any advantage E\ en though there does not seem to 
be a tendency for the eroded bone to heal, progression of the 
disease is significantlv slow and splendidly inconsequential 

SUMMARY 

-1 There are reasons to believe that cholesteatoma of the cx- 
aitditojy canal is an entity 

2 A general report covering the pertinent findings observed 
in a senes of nine patients has been presented 

The most important finding is erosion of the bony floor 
of the external auditorv canal 

Tieatment has been conservative 

^ The cause is unknoinr 

FtnaUy biethieii nhatsoeict things aietiue honest just, 
Pjdc loxehj of good lepoit if theie be am; I'litiie and if 
c be any piaise think on these things ' (Phihppians -!, S) 
^0 said the Apostle Paul 

my appreciation to pathologists H Vincent Bell, 
Lester Foibes MD, Georgia Baptist Hospital, 
V medical illustiatoi, Miss Kathleen 

pLotogiaphei, Joe T Jackson, Emoiv Unnei- 

Atlanta, Ga , for their valuable aid m piepaimg this 
aiticle 
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including, if possible, some of the epithelium that coveis the 
lesion The micioscopic findings have been quite unifoini 
Sections fiom the maigins show heavy, limited epithelium 
lepoited as hypeikeiatmization Those fiom the epithelium 
ovei lying the lOUgh bone show connective tissue deimis with 
a covering of thin epideimis, on which is amorphous desquama- 
tron, which is affectionately known to us as gxunk Histologi¬ 
cally, this cannot be differentiated from the gunk that is seen 
overlying the epithelium of an inclusion cyst, except that the 
latter is more tightl 3 '’ packed Indeed, the epithelium of the 
canal lesion does not differ primarily from the normal skin 
of the bonj'- canal wall In only one case did the pathologist 
question activity enough for him to advise lebiopsy at an 
appropriate time 


COMMENT 


Granting that there is at present no known cause for cho¬ 
lesteatoma of the temporal bone, rt may be that cholesteatoma 
of the external auditory canal is an entity which results either 
from local peiiosteitis with subsequent superficial devitaliza¬ 
tion of the underlying bone, or the reverse in which, for some 
reason unexplained to me, the tympanic bone becomes un¬ 
healthy It may be that the temporal bone is subject to u* 
reversible damage in infections, because of its cellular makeup 
It may be that the invagination of the epithelium to foim 
the external auditory canal makes this a type of potentia 
inclusion cj’-st which does not withstand the stress of long 
standing infection I favoi the speculative peiiosteitis, brit 
am not convinced that it necessarily develops from the ais- 
chaige that flows over it from otitis media and mastoidi is 
through a perforated tympanic membrane 


This subject initiates a rathei important question 
cording to current gossip, the cholesteatomatous cavity of m 
mastoid bone becomes larger because of the pressure biougr 
to bear on the bone by the cholesteatoma In the externa 
canal, there is bone erosion, but there is no obvious piessuie 
Could the gossip be wrong’ 


Contrary to a pi evading opinion, I do not think that this 
■ondition is extremely laie More likely it is that the aveiag 
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Thursdaj of the month, 6 30 P M, at the McAllister Hotel, Miami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 


President Dr Jo Ono, Tokyo, Japan 
Secretary Dr Chevalier L Jackson, 
Pa, U S A 
Meeting 


3401 N Broad St, Philadelphia 40, 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
^resident-Elect Dr Dick H Underw'ood 

secretarj Dr James T Robison, 4620 J C Nichols Parkwaj, Kansas 
City, Mo 

Meeting Third Thursday of November, January, February and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Max E Pohlman 
secretary Treasurer Dr Wendell C Irvine 

Ophthalmology Section Dr Carroll A McCoy 
cretary of Ophthalmology Section Dr Philip D Shanedling 
airman of Otolaryngology Section Dr Robert W Godwin 
cretary of Otolarjmgology Section Dr Francis O’N Morris 
T:® Angeles Countj Medical Association Bldg, 1925 Wilsbire 

Tim ™ Angeles, Calif 

® 6 30 PM last Monday of each month from September to June, 

inclusive—Otolaryngology Section 6 30, first Thursday of each month 
rom September to June, inclusive—Ophthalmology Section 


LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

Dr Fred D Hollowell, Lamar Life Bldg, Jackson, Miss 
Meeting^ P>r Edlej H Jones, 1301 Washington St, Vicksburg, Miss 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr Stanton A Fnedberg, 122 So Michigan Ave, Chicago 2, 
Ill 

Vice-President Dr Maurice Snitman, 408 So 5tli Ave, Maywood, Ill 
Secretary-Treasurer Dr Fletcher Austin, 700 No Michigan Ave, Chi 
cago 11, 111 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
Vice-President Dr Agustin Estartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 


COLORADO OTOLARYNGOLOGY SOCIETY. 

President Dr James T Blair, Denver, Colo 

Vice President Dr James Rigg, Grand Junction, Colo 

Secretary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Arthur 

Secretary Dr M L Battles 

Meetings First Monday of Octobei through May, University Club, Colum 
bus, O 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Edward A Newell 

Vice-President Dr Thomas M McCrory , 

Secretary-Treasurer Dr James L Baldwin, 1627 Medical Arts Blag, 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Carril 
Secretary of the Exterior Dr Aldo G Kemorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandino 
Pro Secretary of the Exterior Prof Dr Jaime A del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador c-ua 

Secretary-Treasurer Dr Hector R Silva, Calle Arce No 84, San fca 
dor, El Salvador, Central America 


FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr G Dekle Taylor, Jacksonville, Fla 
president Elect Dr Kenneth S Whitmer, Miami, Fla 
First Vice-President Dr William H Anderson, Jr, Ocala, Fla 
Second Vice-President Dr Marion W Hester, Lakeland, Fla - 

Secretary Treasurer Dr Joseph W Taylor, Jr , 1 Davis Blvd , 1 anip< 
Fla 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 

Secretarv 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Eathgeber 
Vice-President Dr William Skokan 
Secretary-Treasurer Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice-President Dr Joseph. Freeman 
Secretarv Treasurer Dr H Carlton Ho'uard 

Meeting Quarterly in j\Iarch, May, October and December on the second 
Thursdav of tbe month, 6 30 P M , at tbe McAllister Hotel, Miami, Fla 


international bronchoesophagological society 


President Dr Jo Ono, Tokyo, Japan 
Secretarj Dr Cbeialier D Jackson, 3401 N 
Pa, XJ s A 
Meeting 


Broad St, Pbiladelpbia 40, 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 


President Dr Clarence H Steele 
President-Elect Dr Dick H Underwood 

° „®tary Dr James T Robison, 4620 J C Nicbols Parkway, Kansas 
City, Mo 

Meeting Third Thursday of November, January, Februar% and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

P>r Max E Poblman 

Dr Wendell C 
Ophthalmology Section 
of Ophthalmology Section 
SecrcS^ Otolaryngology Section 
Otolaryngolog> Section 
■p. , Dos Angeles County Medical 

Tim ^ -^geles 

Dme 6 30 PM 


Irvine 

Dr Carroll A McCo^ 

Dr Philip D Shanedling 
Dr Robert W Godwin 


Dr Francis O’N Morns 
Association Bldg, 1925 Wilshire 

Calif 

, . - — last Monday of each month from September to June, 

from Section 6 30, first Thursday of each month 

September to June, inclusive—Ophthalmology Section 


louisiana-mississippi ophthalmological 

AND OTOLARYNGOLOGICAL SOCIETY 

D Hollowell, Lamar Life Bldg, Jackson, Miss 
''leetin^ Dr Edlev H Jones, 1301 Washington SL, Vicksburg, Miss 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman Members serve as chairmen in alphabetical order monthly 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Bye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D P 
Vice President Dr M Gonzales Ulloa, Mexico D P 
Secretary Dr Juan De Dios Peza, Mexico D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Monterey 47, Mexico 7, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary-Treasurer Dr Harold Swanberg, Quincy, Ill 
Assistant Secretary-Treasurer Dr Jacob E Reisch, Springfield, Ill 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYN60L0GY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging) 

President Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsterdam 

Treasurer Mrs P Velleman-Pmto, Jac Ohrechtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice-President Dr George B Bradord, Winston Salem, N C 
Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 7, 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarborough, York 
shire 

Vice-President Mr J H Otty, Pnzley Old Hall, Prizinghall Road, 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, York, 
Yorkshire 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland 6, 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg. 

Mating Fourth Tuesday of each month from September through May, 
Henrv Thiele Restaurant, 23rd and W Burnside, Portland, Ore 
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OTOSCLEROSIS STUDY GROUP 

President Dr E P Fowler, Jr, ISO Fort 'U'asliington Ave New York 
32 New York 

Secretary Treasurer Dr Arthur L Juers, lOlS Brown Building, Louis- 
nlle 2. Ky 

Meeting Palmer House. Chicago, Ill, October 11, 1959 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, 1118 - 9th A^ e , Seattle 5, Wash 
becretarv Treasurer Dr Homer E Smith, GS6 Twelfth At e , Salt Lake 
Citv Utah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

Resident Dr Paul Holinger, 700 No Michigan Blvd, Chicago 111 
iixecuUve Secretarv Dr Chevalier L Jackson, 3401 N Broad St, Phila 
delphia 40. Pa , U S A. 

Mating Seventh Pan American Congress of Oto Rhino-Laryngologt and 
^roncho-Esophagology 

Time and Place Miami, Fla, March. 1960 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 
Presitot Dr John J O’Keefe 

P Atkins 
William A Lell 

Hr Committee Dr Harry P Schenck, Dr Benjamin H Shuster 
Jackson A Lell, Dr William J Hitschler, and Dr Chevalier L 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

I ^tacario G Tan 426 Evangelista, Manila P I 

Secrpt!i^T^**^ ^ Ariston G Bautista 460 Isaac Peral Manila, P I 
SL -^ngel Enriquez, American Hospital, Aduana 

PITTSBURGH OTOLOGICAL SOCIETY 

1 ^ Emorv A Rittenhouse, 203 Masonic Bldg McKeesport Pa 

siaent Dr Carson S Demling 513 Jenkins Bldg Pittsburgh 22 

^up^'^J’^p^surer Dr Clvde B Lamp, SlOl Jenkins Arcade Pitts 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 

Secretarv S'" Albert Luis de Mendonca 
Lisbon Antonio da Costa Quinta, Avenida, de Liberdale 65 


1 ° 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
p AND OTOLARYNGOLOGY 

tllifton E Benson Bremerton Wash 

Secretarv'^ -rrP^ D F Jensen Seattle Wash 

Ur Willard F Goff 1215 Fourth Ave Seattle Wash 

S|XTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
® “g L'nl^e^slt^ of Vienna August 29 to September 1 1960 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen m alphabetical order monthly 
Secretary-Treasurer Dr Roland H Myers, 1720 Elxchange Bldg, Mem 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F 
Vice President Dr M Gonzales Ulloa, Mexico D F 
Secretary Dr Juan De Dios Peza, Mexico D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Monterey 47, Meiaco 7, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary-Treasurer Dr Harold Swanberg, Quincy, Ill 
Assistant Secretary-Treasurer Dr Jacob E Reisch, Springfield, III 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche KeeUNeus Oorheelkundige Vereeniging ) 

President Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsterdam 

Treasurer Mrs F Velleman-Pinto, Jac Ohrechtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice-President Dr George E Bradord, Winston Salem, N C 
Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 7, 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarborough, fork 
stiirc 

Vice-President Mr J H Otty, Frizley Old Hall, Frizinghall Road, 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, YorK, 
Yorkshire 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland 5, 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg, 

MMtin^K^ Fourth Tuesday of each month from September though May. 
Henry Thiele Restaurant, 23rd and W Burnside, Portland, Ore 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 


Presidente Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretano General Dr D Francisco Maranes 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretari Dr Carlos Valenzuela 
^easurer Dr Benito Madariaga 
^rst Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CtRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 
Vice-Presidente Dr Cesar Cabrera Caldenn 
Secretano Dr Jose Xirau 
Tesorero Dr Alfredo M Petit 
Vocal Dr Jose Gross 
ocai Dr Pedro Hemdndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltr&n Castillo 
awretano General Dr Don Alfonso Vassallo de Mumbert 
rero Dr Don Rafael Garcia Tapia 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

j Gabriel BriceSo Romero 

Silvestre Rincdn Fuenma>or 
Tpcni-o treneral Dr Oscar Bustamante Miranda 
VoMioI” Arturo Marrero Gdmez 
7 ni- r- Miguel Octavio Russa, Dr Benjamin Briceno, Dr Oscar Gon 
«iez Castillo 


SOCIEDADE DE OFTALMOLOGCA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 
^dolpho Kuhl 

TreasurBr ^ Decio Lasboa Castro 
Dr Jorge Valentin 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

^ret Manuel Preciado 

S^nd Alonso Roy 

Carlos Arango Carbone 
Tesor^o Esther Villalaz 

Dr Ramon Crespo 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie E Ghrist, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Cahf 

Ophthalmology Di Warren A Wilson, 1930 Wilshire Blvd, Los An 
geles 57, Calif 

Mid-Winter Clinical Convention annually, the last two weeks m Januarj 
at Los Angeles, Cahf 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Levine 
Vice Chairman Dr Russell Page 
Secretary Dr James J McFarland 
Treasurei Dr Edward M O'Brien 

Meetings are held the second Tuesday of September, November, Jiinuary, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 1.3 Newton Place, Glasgow, C 3 
Secretary-Treasurer Dr J F Birrell, 14 Moray Place, Edinburgh 

Assistant Secretary Dr H D Brown Kelly, 11 Sandyford Place, cias 

gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidents Dr Alfonso Tribin P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice President Dr Jorge de C&rdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Prank Canosa Lorenzo 
Vice-Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Di Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice-Presidente Dr Luis B Olsen 
Secretario Dr Eugenio Romero Diaz 

Tesorero Dr Juan Manuel Pradales „ ^rAllo 

Vocales Dr Osvaldo Sudrez, Dr Nondier Asis B. Dr Jorge Berg 
Yofre 

SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 


Presideate Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretano General Dr D Francisco Marafies 
Tesorero Dr D Ernesto Alonso Feirer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretan Dr Carlos Valenzuela 
^easurer Dr Benito Madariaga 
nrst Vocal Dr Rafael Gonz&lez 
Second Vocal Dr Juan Oberliauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Remaldo de Villers 
ice-Presidente Dr Cesar Cabrera Caldenn 
^ecretario Dr Jose Xirau 
Tesorero Dr Alfredo M Petit 
Vocal Dr Jose Gross 
ocal Dr Pedro HemS.ndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LO$ 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando BeltrSn Castillo 
ecretario General Dr Don Alfonso Vassallo de Mumbert. 
rero Dr Don Rafael Garcia Tapia 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Gabriel Briceno Romero 

Silvestre Rincdn Fuenmajor 
funeral Dr Oscar Bustamante Miranda 
VocaJps” ^^arrero Gdmez 

^Iw C b Octavio Russa, Dr Benjamin Briceno, Dr Oscar Gon 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 


President 

Secretarv 


RIO GRANDE DO SUL 

Dr Ivo Adolpho Kubl 
Pr Decio Lisboa Castro 
Pr Jorge Valentin 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

^ret V^rf p Manuel Preciado 
Second 

Secretanr.'^^^®®*'^®®^® Carlos Arango Carbone 

“rero Dr Ramon Crespo 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orne E Ghnst, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, Los An 
geles 57, Calif 

Mid Winter Clinical Convention annually, the last two weeks in Januarj 
at Los Angeles, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 


Chairman Dr J L Levine 
Vice Chairman Dr Russell Page 
Secretary Dr James J McFarland 
Treasurer Dr Edward M O’Brien 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 13 Newton Place, Glasgow, C 3 
Secretary-Treasurer Dr J F Birrell, 14 Moray Place, Edinburgh 

Assistant Secretary Dr H D Brown Kelly, 11 Sandyford Place, uias 
gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presldente Dr Alfonso Tribin P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice-President Dr Jorge de Cfirdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 


Presldente Dr Prank Canosa Lorenzo 
Vice Presldente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 


Presldente Dr Aldo Remorino 
Vice-Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 
Vocales Dr Osvaldo SuSrez, Dr Nondier Asis R, Dr 
Yofre 


Jorge Bergallo 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 


President 

Secretary 

Treasurer 


Dr Salvador Mi\co Pinto 
Dr Daniel Alfredo Alfaro 
Dr Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 


Presidente Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secreiario General Dr D Francisco Marafles 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretan Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 
uce-Presidente Dr Cdsar Cabrera Calderm 
Secretano Dr Jose Xirau 
Tesorero Dr Alfredo M Petit 
Vocal Dr Jose Gross 
ocal Dr Pedro Herndndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltrdn Castillo 
oecretario General Dr Don Alfonso Vassallo de MumberL 
orero Dr Don Rafael Garcia Tapia 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Gabriel Briceno Romero 

Silvestre Rincdn Fuenmajor 
<^neral Dr Oscar Bustamante Miranda 
Arturo Marrero Gdmez 

Miguel Octavio Russa, Dr Benjamin Bnceno, Dr Oscar Gon 
zalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 


President 

Secretary 

Treasurer 


RIO GRANDE DO SUL 

Dr Ivo Adolpbo Kuhl 
Dr Decio lasboa Castro 
Dr Jorge Valentin 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 
^^vel Preciado 

Seconfl Alonso Roy 

P’r Carlos Arango Carbone 
'Pe'orprn° Marla Esther Villalaz 
-orero Dr Ramon Crespo 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orne E Christ, 210 N Central Ave, Glendale, Calif 

Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 

Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Cahf 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, Los An 
geles 57, Calif 

Mid-Winter Clinical Convention annually, the last two weeks in Januarj 
at Los Angeles, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Levine 
Vice Chairman Dr Russell Page 
Secretary Dr James J McFarland 
Treasurer Dr Edward M O’Brien 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6 30 PM 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 13 Newton Place, Glasgow, C 3 
Secretary-Treasurer Dr J P Birrell, 14 Moray Place, Edinburgh 
Assistant Secretary Dr H D Brown Kelly, 11 Sandyford Place, bias 
gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribin P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mano Arenas A 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice President Dr Jorge de Cdrdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Prank Canosa Lorenzo 
Vice Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 

Presidente Dr Aldo Remorino 
Vice Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo Sudrez. Dr Nondier Asls R, Dr Jorge Berg 
Yofre 

SOCIEDAD DE OTO-RINO LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Maranes 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
-ecretarr Dr Carlos Valenzuela. 

^easurer Dr Benito Madariaga 
P^t Vocal Dr Rafael Gonzdlez 
-.econd Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF 

Presicente Dr Reinaldo de Villers 
ice-Presidente Dr Cesar Cabrera Caldenn 
“-ecretario Dr Jose Xirau 
Tesorero Dr Alfredo M Petit 
Vocal Dr Jose Gross 
ocal Dr Pedro Hemdndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Fernando Beltran Castillo 
° General Dr Don Alfonso Vassallo de Mninbert 
cro Dr Don Rafael Garcia Tapia, 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA. 

Gabriel Bnceno Romero 

Silrestre Rmcdn Fuenmayor 
^°^tal Dr Oscar Bustamante Miranda. 


To^or^ Tp^ Arturo Mairero Gomez 

r- ^Snel OctaTio Russa, Dr Benjamm Bnceno Dr Oscar Gon- 
Lastillo 


SOClEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 


President 

Swretarv 

Treasurer 


Dr Ito Adolpho KubL 
Decio Lisboa Castro 
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POLISAR CRICO-AR’tTENOID JOINT 


ty, that of the Geimans and English, duiing the lattei half 
of the last centuiy and the fust decade of this centuiy 


3 That it cannot help but stii up a gieat sense of admiia- 
tion and lespect foi some of oui foiebeais in otoihinolaiyn- 
gology when one sees then lemaikably astute obseivatioiis 
and clinical acumen at a time when then aimamentaiium 
must have been exceedingly ciude compaied to cuiiently 
available aids in diagnosis 


4 That, by the same token, theie is much in the liteiatuie 
which appeals to be present as a mattei of expediency Cei- 
tainly theie is consideiable evidence to suppoit the belief 
that in many institutions of highei learning today men laboi 
mightily to pioduce mice It would seem that they must 
“publish 01 peiish” This is most legiettable I hasten to 
add that this deploiable state is not by any means limited to 
medicine 


Fuithei, the authoi would like 

5 To leview the anatomj% gioss and histologic, of the cnco- 
aiytenoid joint, and its place in the classification of joints 

S To piesent evidence that this joint may become deianged, 
and lastly 

7 To indicate that we must, if we aie to be good otolaiyn- 
gologists, fust be good physicians, conveisant with the cin- 
lent thinking not only of oui colleagues in geneial suigeiv 
(I have in mind the new 1960 ceitification lequiiements } 
the Ameiican Boaid of Otolaiyngology), but also of oui 
fi lends in internal medicine 


NARRATIVE CASE REPORT 

I feel it is of sufficient inteiest and impoitance to the pm- 
pose of this papei to i elate my initial expeiieiices mth tns 
clinical syndiome—bilateial mid-hne fixation of the aiytenoics 
and vocal coids—m naiiative foim, in the hope that am one 
confi onted with it may i ecognize it eai ly and ti eat it pi opei ' 

I say this because 1 even aftei a diagnosis of fixation 
established, this case was lefeiied to as a “bilateial 
paialysis” on numeious occasions, by house and attenu 
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staff membeis, and 2 because a numbei of laijngologists, 
pathologists and internists of consideiable expeiience ^Mth 
iiliom this case was discussed, weie not fimiliai with the 
sjTidionie 


Hastily, I confess that my seaich of the liteiatuie at that 
hnie Mas fai fiom intensive, and by Decembei, 1955, ivhen 
the aiticle on “Aithiitis of the Ciico-aiytenoid Joint” by 
Montgomeiy, et al,-' was published, I had peisonally seen 
torn cases, so it was Muth some satisfaction that I noted in 
then opening paiagiaph that thej “ weie unable to find a 
single Ameiican aiticle on this subject in a leview of the lit- 
eiatuie of the past thiitv yeais ” This feeling of waimth was 
pieceded by the chflling news fiom the same authois that 
aithiitis of the ciico-ai j'tenoid joint is desciibed in Ameiican 
otolaijTigological textbooks,” and so it is, in the texts by 
Boies,^ Moiiison,^'’ and Thomson and Negus,'' as M'ell as a 
few otheis ® 


Rathei than piesent all six cases in the usual style, I take 
the libeitj of i elating, in naiiatne foim, m^ expeiiences 
"ith the fust case I encounteied, inteispeismg histoiy and 
Phjsical findings with the thinking (and lack of it) Mhich 
tianspiied The othei case histones will be lepoited in the 
usual, moie biief foim 


Vp^pr^ ^ G AI a iT ^eai old white male was admitted to the Brookh'i 
of riiff"® Administration Hospital on Xoi 17 1952 with a chief complaint 
pro?r« Uieathing of one week’s duiation This had been getting 

to ' ■''orse up to the time of admission For se^elal weeks pnoi 

d'snha^ been slight hoaiseness Theie was no pain and no 

Sia Theie had been no weight loss and no feiei 

'ews U'ston leiealed occasional episodes of asthma of about ten 
sepaiatprt™'t°” '"bich he had been tieated iiiegulaih and at wideh 
anothpr h Included in his past histoi\ was an admission to 

from th , ^U'fal eight months oefore The onli aiailable clinical lecoid 
27 1059 , ion indicated that he had been admitted theie on Alaich 

ton infp f ‘d^fflcult^ in lespiiation following an iippei respiia 

of whichAppaienth diiect lai\ngoscop\ was peifoimed the details 
tins had "'oluded in then lesume Theie was no indication that 

't had hppp^'a indiiect laiingoscopi though in all probabiliti 

tlieii renn t "eie findings on this piocedure noted howeiei 

tissue niP 9 *^ 1 ? ®tate that pathological niicioscopic examination (of 
for nialiPTi«it Hi'ngoscopi) was lepoited as negatne 
acid fa<;f U'hei also lepoited that sputum was negatne foi 

follow un at'^ti patient was dischaiged on Apiil 26 1052 for 

this preiin ^ 1 " '^Unic (In the light of m\ own subsequent expeiience 
of his “°®l’*tal admission is a aeia leiealing and inipoitant pait 

iiistoi\ and will be dwelt on subsequent!') 
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Of fuitliei impoitance in his past history ^^as the absence of an\ 
diseases suggestive of diphtheiia oi tj’phoid fevei Theie i\as no histoii 
of tiaunia to the neck and no history of tlnioid oi other anteiioi neck 
suigeiy The patient denied having evei had an\ veneieal disease, and 
tliere vas no histoi\ of joint pains oi aithiitis 

Physical examination on admission levealed a well developed, veil 
nouiished white male with modeiate inspiiatoiy stiidoi, model ate ap 
prehension, but no cyanosis The voice was only slightlv hoaise niooi 
pressuie 146/84 Temperatuie 98 8° F Pulse 88 Auscultation leieaieu 
vheezes thioughout the chest but no moist or drv lales Remaindei o 
phjsical findings veie negative except for indirect laryngoscopj, vine 
levealed a slit like glottic chink, with the vocal coids “being 'jem m 
adduction” bj a flat adhesive band lunning acioss the nma S'®”''”" 
fiom the mid poition of the fiee edge of one coid to the fiee ® 
othei This band of tissue was about 2 to 3 mm in width ante 
posteiioil} 

With these findings on miiioi laivngoscopv it was easj to 
a tiaumatic diiect larjngoscopj had been peifoimed at the time 
earliei hospital admission, lesulting in denudation of both 
subsequent foimation of a synechia oi adhesion and his P'®®® 
sultant lespiiatoiy difficulty One wondered what tissue ha 
biopsied 01 lemoved, and why, since (as noted) the '®P°’t t>® 1 

hospital meieh stated ‘negative foi malignant cells one ie< 
visualized a heavj-handed, not quite necessai j laijngoscopj , 

identifiable inexpeiienced colleague—wisely kept these thoughts t 
self—and made plans to "fix the patient up in shoit ordei 

Meanwhile, the following laboiatorv and X raj data 
Complete blood count was noimal Seiological test foi 
negative Uiinalysis noimal Chest X raj levealed no evidence ot < 
vasculai, pulmonaij, pleuial oi mediastinal pathology 

Approximatelj 36 houis aftei admission the patient was 
operating room for diiect larvngoscopv foi I'sis of the laniigeal sMi 
The Jackson antenor commissuie laiyngoscope was mtioduced wu 
beveled tip in the anteiioi commissuie bowing both coids ‘_.i 

teiioi to the synechia (which was in the midpoition of the 
of the colds) and putting this adhesivm band on the stietch ' 
larvngeal Knife the svnechia was seveied without difficulty 

Lo and behold' Both vocal coids lemained fixed in the nndlino v'llb 
a glottic chink at the posteiioi commissuie of not moie than 2 . 

scope was gently but fiimlj mtioduced a bit fuithei in an ei 
abduct the cords, but these weie completely lesistant, being bowe 
waid anteiioiIv but with no motion attainable of eithei ai'tenoiti 
thei efforts to abduct the arvtenoids with a closed laivngeal foi cep 
of no avail (We weie peifoiming the "passive niobilitv test 
lackson ' without knowing it v i ) As a lesiilt of this tuiii ®‘ ® ^ 

direct laivngoscopv was immediatelv followed bv tiacheostoniv to < 


an adequate an wav 

It was now evident that we weie dealing with a case of bilntei al ciico 
aivtenoid fixation and what othei moibid piocess to 

ritis” could be lesponsible In oidei to have an aitliiitis theie ' 
he a Jomt and while 1 had manv times befoie used the te.ni crico 
iivtenoid joint ’ I had nevei thought of this aiea as a tiue joint 

Tt was also evident that in all piobabilitj this patient’s '’‘'"f n 

joint had been involved in a slowlv p.ogiessive ^ 

loxvgiade inflammatoiv o. degeneiat.ve natuie condition 

It was felt that it was quite conceiv ible that i'"® ..cforc 
existed at the time of his prioi hospital admission eight mon 
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In 1952 the authoi’s attention was first diawn to a clinical 
situation which was unique to him At that time, and until 
Decerabei, 1955, he was not awaie of this clinical entity having 
been desciibed in the Ameiican otoihmolarvngological liteia- 
tuie 


Since 1952 he has seen a total of six cases, and since Decem- 
61 , 1955 when Montgomery, Peione and Schall-'’ wiote on 
i-e subject, two other aitides have appealed in the Ameiican 
1 eiatuie= « and in aU piobability theie will be se\eial 
”^01 e in the neai futuie 

The puipose of this endea^ol, theiefoie, is not to belaboi 
le subject fuithei, but to make the following points 

tv! I'hat IS “new” to one may well be “old hat” to 

^ 61 s, particulailv wheie the others aie intellectually moie 
leadened and/oi intelligent enough to lecall, or le-exploie, 
basic texts 


~ That theie is leally ^ery little “new, if one takes the 
^011 le to seaich the old literatuie, particulaily in oui special- 
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ty, that of the Geimans and English, dining the lattei hall 
0 le last centiuy and the fust decade of this centuiy 

S That it cannot help but stii up a gieat sense of admua- 
lon and lespect foi some of oui foiebeais in otoihinolaiyn- 
googy when one sees then lemaikably astute obseivations 
an clinical acumen at a time when then aimamentainim 
must have been exceedingly ciude compaied to cuiienth 
available aids in diagnosis 

■If That, by the same token, theie is much m the hteiatuie 
which appeals to be piesent as a mattei of expediency Cei- 
tainly theie is consideiable evidence to suppoit the belief 
tiat in many institutions of highei learning today men laboi 
mightily to pioduce mice It would seem that they must 
publish 01 peiish” This is most legiettable I hasten to 
a that this deploiable state is not by any means limited to 
medicine 

Fuithei, the authoi would like 

5 To leview the anatomy, gioss and histologic, of the ciico- 
aiytenoid joint, and its place in the classification of joints 

d To piesent evidence that this joint may become deianged, 
and lastly 

7 To indicate that we must, if we aie to be good otolaivn- 
go ogists, fust be good physicians, conveisant with the cin- 
lent thinking not only of oui colleagues in geneial suigeiy 
( lave in mind the new 1960 ceitification lequiiements bv 
le Ameiican Coaid of Otolaiyngology), but also of oiu 
fi lends in inteinal medicine 

NARRATIVE CASE REPORT 

I feel it IS of sufficient inteiest and impoitance to the pm- 
pose of this papei to i elate my initial expeiiences iiitb tins 
clinical syndiome—bilateial mid-line fixation of the ai vtonoids 
and vocal coi ds—m nai i ative foi m, m the hope that anyone 
confionted with it mav lecognue it eaily and tieat it piopeili 
I say this because 1 even aftei a diagnosis of fixation nas 
established, this case was lefeiied to as a “bilateial abductoi 
paialvsis” on numeious occasions, by house and attending 
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staff membeis, and 2 because a numbei of laryngologists, 
pathologists and internists of consideiable expeiience with 
whom this case was discussed, weie not fimiliai with the 
syndiome 


Hastily, I confess that my seaich of the liteiatuie at that 
time was fai fiom intensive, and by Decembei, 1955, when 
the aiticle on “Aithiitis of the Ciico-aiytenoid Joint” by 
Montgomeiy, et al was published, I had peisonally seen 
foul cases, so it was with some satisfaction that I noted in 
then opening paiagiaph that they “ weie unable to find a 
single Ameiican aiticle on this subject in a leMew of the lit- 
eiatiiie of the past thiity yeais ” This feeling of waimth was 
Preceded by the chilling news fiom the same authois that 
aithiitis of the ciico-ai j^enoid joint is desciibed in Ameiican 
otolaiyngological textbooks,” and so it is, in the texts by 
Boies,^ Moiiison,^" and Thomson and Negus,^' as well as a 
few otheis 


Rathei than piesent all six cases in the usual style, I take 
the liberty of i elating, m naiiative foim, my expeiiences 
"ith the fust case I encounteied, inteispeising histoiy and 
Phisical findings with the thinking (and lack of it) which 
tianspiied The othei case histones Avill be lepoited in the 
usual, moie biief foim 


^ A ^ a 57 ^ ear old A\hite male was admitted to the BiooKhn 
of "Uministi ation Hospital on ^■o^ 17 1952 w ith a chief complaint 
breathing of one week’s duiation This had been getting 
to thic ^'orse up to the time of admission Foi se^elal ^\eeks prioi 

d'SDhnrrbeen slight hoaiseness Theie was no pain and no 
5'a There had been no w eight loss and no fe^ ei 

'e^i's bistorA ie\ealed occasional episodes of ‘asthma’ of about ten 
which he had been treated iiregulaih and at wideh 
another I *utei\als Included in his past histori was an admission to 
from thateight months befoie The onh aiailable clinical lecoid 
21 1952 h indicated that he had been admitted theie on Maich 

ton infprt^'^^'^®® difficult! in respiiation’ following an uppei respiia 
®f which \-^PPaienth direct laiingoscopi was peifoimed the details 
Uiis had "°A™''\uded in then lesume Theie was no indication that 

U li-i(i indiiect laiAngoscop! though in all probabilit! 

tlieii rennit weie findings on this piocedure noted howeiei 

tissue 1)1 state that ‘pathological micioscopic examination (of 

for '®tito!ed at laixngoscop! ) was lepoited as negatne 

noid fast^h^ ' "Ube! also lepoited that ‘sputum was negatise foi 

follow un patient was discharged on Apiil 2G 1952 for 

tills prpMo ^ olinic (In the light of m\ own subsequent expeiience 
of Ins met'*®, bospital admission is a xeix leiealing and impoitant pait 
iiistor! and will be dwelt on subsequent!!) 
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Of fuithei impoitance in his past history iias the absence of am 
diseases suggestive ot diphthena oi tjphoid fevei Theie nas no histon 
of tiauma to tlie neck and no histon of thjroid oi othei anteiioi necK 
sui gen The patient denied having evei had am veneieal disease, and 
there was no histoij of joint pains oi aithiitis 

Phjsical examination on admission revealed a ivell deieloped, veil 
nounshed vhite male Mith modeiate inspnatoiy stiidoi, moderate ap 
prehension, but no cyanosis The voice was only slighth hoaise Blood 
pressuie 146/84 Temperature 98 8“ F Pulse 88 Auscultation leiealeil 
vheezes throughout the chest but no moist or dij lales Remainder of 
phjsical findings were negative except foi indiiect larjngoscopi, 'wlncli 
revealed a slit-like glottic chink, with the vocal coids "being held ni 
adduction” bj a flat adhesive band lunning acioss the iinia glottidis 
fiom the mid poition of the fiee edge of one cold to the fiee edge of the 
othei This band of tissue was about 2 to 3 mm in width aiiteio 
postei 101 1} 

With these findings on miiioi lanngoscopi it was easv to leason that 
a traumatic diiect laryngoscopv had been peifoimed at the time of his 
earlier hospital admission, lesulting in denudation of both coids with 
subsequent formation of a sjnechia oi adhesion and his present le 
sultant lespiiatoij difficulty One wondered what tissue had been 
biopsied 01 lemoved, and why, since (as noted) the lepoit fioni that 
hospital meieh stated ‘negative foi malignant cells” One leadih 
visualized a heavy handed, not quite necessaiy laijngoscopi bi some un 
identifiable inexpei lenced colleague—wiselj kept these thoughts to him 
self—and made plans to ‘‘fi\ the patient up in shoit order” 

Meanwhile, the following laboiatoiv and Xiai data came through 
Complete blood count was noinial Seiological test foi sjphilis was 
negative Uiinalysis noimal Chest X lay levealed no evidence of caidio 
vasculai, pulmonaii, pleuial oi mediastinal pathology 

Approximatelj 36 houis aftei admission the patient was taken to the 
opeiating loom for diiect lamngoscopv foi lisis of the laiingeal smechia 
The Jackson anteiioi commissuie laijngoscope was introduced with the 
beieled tip in the anteiioi commissuie, bowing both coids oiilwaid an 
teiioi to the sjnechia (which was in the midpoition of the middle thud 
of the coids) and putting this adhesive band on the stietch With a 
laiiiigeal knife the sinechia was seveied without difficiilti 

Lo and behold' Both local coids remained fixed in the midliiie with 
a glottic chink at the posteiloi commissuie of not moie than 2 mm The 
scope was gentlj but fiimlj intioduced a bit fuithei in an cffoit to 
abduct the coids, but these weie completelj lesistant, being bowed out 
waid anteiioili but with no motion attainable of eitliei aiitenoid Fm 
thei efforts to abduct the aiitenoids with a closed lanngeal forceps weie 
of no anil (Me weie peifoiming the "passiie mobiliti test' of w 
Jackson' without knowing it i i ) As a lesult of this turn ot cienis 
diiect laimgoscopv was inimediateli followed bi tiacheostonn to assure 
an adequate aiiwai 


It was now eiident that we weie dealing with a case of bilateial ciico 
ai'tenoid fixation and wliat othei nioibid piocess besides an aii 
ritis” could be lesponsible In oidei to bare an aithiitis there Uau 
be a joint and while I had mam times befoie used the teini ciic 
uitenoid joint ’ I had neiei thought of this aiea as a tiuo joint 

It was also eiident that in all piobabilitj this p itient’s ciico.ii'tenoid 
joint had been miolied in a slowli piogiessne pathologic [iioeess o . 
low crade iiiflamniatoi i oi dcgeneiatiie nitiiie possibh of main 
n ation It ins felt that it was quite conceiiable that this 
existed at the time of liis prior hospital admission eight months be 
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because of ‘ciuficult\ ^Mth i espii ation ” It t%as also leasonable to assume 
that his s\necma would ne\ei hate deteloped isolated in the middle of 
the cords as it was (lathei than in the foini of an anteiioi webbing) 
were it not for the fact that eten then Ins coids weie lelatitelt immobile 
III adduction^ fuitheimoie, haiKing eten faither back it was nit feeling 
that in all probabilitt this patient’s “asthma’ of ten teais’ duiation mat 
hate been rathei an inadequate glottis (One lecalls the aphoiisni of 
Chetalier Jackson ‘All is not asthma that wheezes ) These feelings 
weie borne out bt seteial things 1 that in going otei his past histoi' 
it became etadent that most of his “asthmatic attacks’ weie almost alwats 
concui rent w ith uppei respnatoit infections J that theie had been little 
or no relief fioni the usual anti asthmatic dings, S the fact that dining 
his current hospital admission a thoiough alleigi woik up leiealed no 
eiidence of positne leactions to am significant allergen The Alleig^ 
oenace stated that the\ felt he was ‘a nonieactite asthmatic,” } that 
from the time of his tiacheostomi and all through Ins subsequent couise 
in the hospital, foi a pei lod of almost se\ en months he had no fui thei 
asthmatic attacks ” 

®'i5gested to the patient that he hate an ai'tenoidectom\ so 
mat he might be iid of the tiacheotonn tube It took him a numbei of 
months to agiee to this Duung this time the patient was put on a 
ourse of Coitisone therap\ and the lai'iix was ie-e\amined peiiodicall' 

0 motion of local cord or antenoid was seen and consequentU, it was 
'' suigeii was peifoimed On that date a iigat 

nipfh a'a done iia a lanngofissuie approach accoiding to the 

InciH DeBoid ” His postopeiatne couise was uneienttul 

coifi ® *' foitunateh the pieiious smechia had not lefoinied and the 

aboil/- smooth On Jul\ 20 1053 the glottic chink measuied 

wai posteiioi comnnssuie with the light coid about mid 

antennH^^" complete abduction and adduction On phonation the left 
abdiicT'f adducted peiliaps a millimetei oi two but did not 

quite s'*' '**' ConsequentU the anwm was adequate and theie was a 
He shghth bieathi loice The patient was decannulated 

had no known difficulU since 

This IS what tvas leained Gi\en a patient tvith dvspnea 
iR M loni the laitugeal miiioi leveals a bilateial mid-line posi- 
'on of the vocal coids, the diagnosis of abductoi paialvsis 
l^s^not justified, a if theie is no histoiy of neck tiaiinia, b if 
^leie has been no thyioid oi othei low anteiioi neck suigeiy, 
fi chest lesion (even though it would be dif- 

left ^ chest lesion could intohe both light and 

jjj iRciiiient neives without othei sjTnptoms oi signs) , d if 
is^^^ histoit of diphtheiia oi typhoid fetei, c if theie 
no^° seiologic etidence of syphilis, f if theie is 

ta of othei cianial neive involvement besides the 

^^?us, since it is haidly possible foi any kind of cential lesion 
Ri'ohe the nuclei oi tiact of the Xth neive and no othei 

^®^sideiations alone should be sufficient to make 
g T^^otically ceitam that theie is fixation of the ciico- 
oRoid joint, lathei than a bilateial abductoi paialjsis 
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The final diagnosis can be unequivocally established by 
making, via diiect laiyngoscopy, the “passive mobility test 
desciibed by C Jackson In paialysis the coids aie flaccid 
and aie easily abducted passively In fixation, the anteiioi 
two-thuds may be foicibly bowed slightly, but the vocal pio- 
cesses lemain close togethei and paiallel to one anothei, and 
the aiytenoid pi eminence is relatively immobile 


ANATOMY 


Unfoitunately, not all standaid texts on human anatomy 
desciibe the ciico-aiytenoid joint pei se In desciibmg tie 
ciicoid and aiytenoid caitilages, then aiticulai facets aie 
mentioned, howevei, Todd,'® m the section titled “Aiticula- 
tions. Ligaments and Membianes of the Laiynx” gives tie 
following desciiption 

"CiicoaiMenoid Joints Each of these joints has a 
lined by a sjnovial layei The cncoid aiticulai suitace is 
that of the ai vtenoid is concave, both aie elliptical in le'/n an 
aie applied to each othei so that the long axis of (]o 

ciosses that of the othei at an acute angle In no position ot tiie j 
the two sill faces accuiately coincide—a poition of the 
alwais left uncoveied The capsule of the joint is ‘^''Sitl'cneu 
by a band, which is nisei ted into the posteio medial pait ol gj 

the aiytenoid caitilage and plais an impoitant pait in the ineciia 
the joint it effectualh aiiests excessive foinaid niovcniein 
antenoid caitilage The movements vhicli take place at J', 
aiitenoid joints aic gliding and lotatoiy Dining easv, quiet m > 
the aivtenoid lests upon the lateial pait of the ciicoid facet . 
glide upon the ciicoid facet and pass towaid oi fiom the nieiiii i 
and its fellow of the opposite side In the lotatoi) yen^pnt 

aijtenoid caitilage ievolves aioiind a veitical axis, by tins m 
the local piocess is swung lateialli oi medlallv so as to open 
the lima glottidis” 

The authoi goes on to desciibe a moie oi less ludimentaiy 
joint between aiydenoid and coiniculate caitilages, wi i 
capsule but with no synovial lining 

Maximow and Bloom-’' have this to say about joints and 


synovial membianes 

"Bones aie joined to one anothei bj connectse '(or 

pcrniit laijlng degiees of moiement between the ,ni„ts or 

as in oui subject, caitilages) ‘Such stiuctuics are dc 

aiticulations These piesent exticme larlatlons ibe laninR 

pend pnniaiih upon the tjpe of bones which aie joined and 
degiees of motion permitted bi the articulation Thus, are 

nf in the skull, the joints aie Immoiable and the 'Sent 

separated bi onh a thin connective tissue laier the sutural URU" 
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Other joints are slightl\ mo%able such as the intervei tebnl articulations 
Here ihe succeeding vertebrae are joined to one another bv dense fibrous 
tissue and cartilage Still other bones are freeli nioiable upon one 
another, and here the bones ate conipletelv separated b^ caitil'’ge and 
fibrous capsules ’ 


Articulations in which there is little oi no movement aie 
called svnai till OSes Of these theie aie three tj^pes if the 
connection between the bones is of bone it is called a s^^lo- 
stosis if of caitilage, a syncliondi osis and if of connecti\e 
tissue a sjTidesmosis Joints which permit free mo\ement 
of the bones (or cartilages) are called diaithioses 


)) e have thus established, it seems fan to state that the 
ciico-andenoid joint is actually a true dial tin odial articula¬ 
tion It IS composed of two cartilages (which, incidentally 
■''ith advancing age, ossifv in an oideilv sequence, accoiding 
to Pressman and Kelenien" ) winch nio\e freely on each other 
theie IS a defmite joint capsule between them eacli has an 
articulai surface each surface and the capsule is lined with 
smoMal membiane yet nowheie has the authoi seen this 
joint listed among diaitlriodial articulations 


In dialthiodial joints theie is a catitv The walls of the 
Joint cavities aie composed of a dense connectn e tissue hose 
cells aie uiegulailv distiibuted and seldom suggest epithelium 
m aiiangement Occasionally small amounts of caitilage as 
^ell as all tiansitions between the caitilage cells and the lomts 
or svnoMal cells can be found 


Articular surfaces aie composed of oi coveied vith hvaline 
cnitilage \^heie opposing cartilages touch thev are not 
coiered with dense connective tissue, but at then bases a 
^nll area of peiichondiiimi is reflected backward into the 
cmbrane of the joint capsule Aiticular cartilages, as is the 

With most of the cartilage of the bodv contain no blood 
Vessels 


he synoMal membiane lining the articular surfaces and 
^ continuous unbroken lining may be tin own into 
Jo Icmporaiy folds which depend on the position of tlie 
th^^ ’ rnay form permanent m11i which pioject into 

trV°^^^ There are no villi shown m anv of the illus- 

^ 'ons in this paper howe^e^, Peaisom’ in a lecent article 
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The final diagnosis can be unequivocally established bj 
niaking-, via diiect laiyngoseopv, the “passne niobilih* test” 
desciibed by C Jackson In paial 3 *sis the coids aie flaccid 
and aie easih' abducted passivelj’ In fixation, the anteiior 
two-thuds niav be foicibh’ bowed slightlj’, but the \ocal pio- 
cesses leniain close togethei and paiallel to one aiiothei. and 
the ai 3 *tenoid piomineiice is lelativelj* immobile 


.4N--VT0MY 


Uiifoi tunatelv, not all standaid texts on human aiiatonn 
desciibe the ciico-aivtenoid joint pci sc In desciibing the 
ciicoid and aijTenoid caitilages tlieii aiticulai facets aie 
mentioned, howe\ei, Todd.''^ in the section titled “Aiticula- 
tions. Ligaments and Membianes of the Laijmx” gues the 
following desciiption 


Cuco-ai' teiioid Tomts Each of tliese lomts has a J'Sanientoiis cai 
lined a s^^o\nl la^e^ The encoid aiticulai smface is coined, 1111 
that of tlie antenoid is coiicaie both aie elliptical in „ 

aie applied to each otliei so tliat the long axis of the 0 ’'® jq 

ciosses that of the otliei at an acute angle In no position or the joii 
the two sill faces acciiiateli coincide—a poition of the 
alwavs left iiticoteied The capsule of the loint is stieiigthenea oe 
b^ a band, which is insei ted into the postei o medial pai t of the oa- 
the aivtenoid caitilage and pIa^s an iinpoitant pait in the mechams 
the joint it effectiialh aiiests excessive foiwaid 
aiitenoid caitilage The nioienients which take place at , ^ 
aiitenoid joints aie gliding and rotaton Duiing eas' quiet 
the aritenoid lests upon tlie lateial pan of the ciicoid facet 
glide upon the ciicoid facet and pass towaid 01 fioni the ' , 1 ,^ 

and Its fellow ot the opposite side In the lotatoi' ^ enicnt 
aiitenoid caitilage lenohes aiound a leiticxal axis hi this nio _ ^ 
the vocal piocess is swung lateiall' 01 niediall' so as to open 
tlie 1 ima glottidis ” 


The authoi goes on to desciibe a moie 01 less ludinientan 
joint between aivtenoid and coiniculate caitilages, tvith a 
capsule but with no svnovial lining 

Maximow and Bloom-' hate this to saj' about joints and 


s.vnovial membianes 

“Bones aie joined to one another b\ connectne tissue sf.T^l'or, 
permit a ai' ing degi ees of movement betw een the adjoining w>n 
as in our subject, caitilages) ‘Such stiuctuies aie de¬ 

al ticulations These piesent extreme tariations in character 
oend nnmarih upon the t^^)e of bones which are joined ana uic 
degfer" motion pe. nutted M the aiticulat.on Thus 
a^^n the skull the joints are immovable and «ie connected 
sepaiated bi oiiB a Uim connectne tissue laier the suturai 
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Other joints are slightlv mot able such as the interi ei tebral articulations 
Here the succeeding teitebiae aie joined to one anothei bt dense fibrous 
tissue and cartilage Still othei bones aie fieelv mot able upon one 
another, and here the bones are completelv separated bt cartilage and 
fibrous capsules ” 


Articulations in which theie is little oi no movement aie 
called sjTiai till OSes Of these theie aie thiee tjTies if the 
connection between the bones is of bone, it is called a syno¬ 
stosis, if of caitilage, a sjmchondiosis, and if of connective 
tissue, a sjTidesmosis Joints which peimit fiee motement 
of the bones (oi cartilages) aie called diaithioses 


We have thus established, it seems fan to state, that the 
ciico-aijtenoid joint is actually a tiiie diarthiodial aiticula- 
tion It is composed of two caitilages (which, incidentally, 
vith advancing age, ossify in an oideily sequence, accoiding 
to Piessman and Kelemen^*") wdiich move fieely on each othei, 
theie is a definite joint capsule between them, each has an 
aiticulai suiface, each suiface and the capsule is lined with 
synoMal membiane, yet nowheie has the aiithoi seen this 
joint listed among diai tin odial aiticulations 


In dial till odial joints theie is a cavity The w'alls of the 
Joint cavities ai e composed of a dense connective tissue, wdiose 
cells aie iiiegulaily distiibuted and seldom suggest epithelium 
in aiiangement Occasionallj' small amounts of caitilage as 
nell as all transitions between the caitilage cells and the joints 
01 sjTiovial cells can be found 


iticulai suifaces are composed of, oi coveied with, hyaline 
cai ilage Wheie opposing caitilages touch they aie not 
coieied wnth dense connective tissue, but at then bases a 
sma 1 aiea of peiichondiium is leflected backwmid into the 
niembiane of the joint capsule Articular cartilages, as is the 

case with most of the caitilage of the bodv, contain no blood 
Vessels 


he sjnovial membiane lining the articulai suifaces and 
^ continuous unbioken lining may be thiowm into 
10 I^^^poraiy folds w’hich depend on the position of the 
they may foim permanent villi which pioject into 
tiat^°'^^ Theie aie no villi shown in anv of the illus- 

^ ions m this papei, howevei, Pearson^® in a lecent article 
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desciibes villi pi ejecting into the joint cavity of an individual 
with leheiiniatoid aithiitis of the ciico-aij^tenoid joint Gen- 
eially theie is an inciease in the size and nuinbei of villi 
with age, and his patient was 67 j’^eais of age 

Manjr of the points of anatomical inteiest noted above niav 
be seen in Figs 1, 2 and 3 The ciico-aiytenoid joints of a 



Hyp(?pliaf>n» 


Aryteno d 

Cartilage 


CrreoArylene i 
Joint 


Posterior 
CrUe Arytenoid 


Criceid 

Cartilage 


Glanda 


Pip: 1 Alici ophotogfi T.ph <X7) of s'lsitlal section of lai'nx of a 
month-old infant sho^^lns■ the ci ico-ii \ lenoid joint 


dog and a cat aie shown foi compaiison in Figs 4 and o, 
1 espectively 

Having learned as a lesult of my fast case (vs ), to con- 
sidei this a tiue joint, subject to aithiitic changes and le- 
sultant fixation, I should like to have been able to lepoit that 
my subsequent expeiiences with this syndiome weie not so 
bieathtaking (if I may be peimitted this play on woids) to 
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(X^) of s'lgrittal section of Iar\n\ of a nme- 
P‘>rtion of sho^^ mg the crico-arMenoid joint at about the mid- 

sanie Joint Compare ^\ ith Fig o -ahich a similar section from 

i c men but about 1 5 cm more medial 


6 ithei the patient oi myself, but imfoi tunately, as will be 
tiii^ following case lepoits, this was not univei sally 


ADDITIONAL CASE REPORTS 

Spnicp'nf tiP ^^hlte male had been admitted to the Suigical 

for excici “'"ookl'n Veterans Administration Hospital on Dec 3 1052 
that he ^ ganglion of the right wiist On admission it was noted 

3nd "earing a tiacheotom\ tube through i\liich he bieathed 

f-tolar^np I ^ experth occluded ^^^th his finger when he wanted to speak 
lion he \ o consultation -was requested After excision of the gang- 
^ s transferred to the Otolarxngolog' Ser\ice on Dec lO 1052 

otomw^'f/,®'"'' Strenuous effoits to establish the leason foi his trache- 
lie had ha 11 , finding ffmt in Juh 1045 at another hospital 

nad this tracheotomi performed because of increasing dispnea 
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Thyroid 

Cdrtllogr 


iMf, i MIciopliotoRiapli (X9) of suRiltul section of Inicnv of n » 
monlh-olcl Infant This section is tbout 1 'i mm more medial ,,, 

leiK 2 and shons tansrentlalh the medial poitlon of the joint capsuie 
compaied to the slit-like Joint space In Fig: 2 


ovei a peiiod of about ttvo months Othei tlian the tIacheotonl^ .*1 
mentbeied no specific theiapt and did not lecall having been told 
why he needed to ^^eaI this tube Repeated etfoits on oui pai t to 
Iiospital extiacts oi stinimaiies neie unsuccessful It is noteworthy tiia 
foi a pei lod of seven and a half \eais fiom Juh, 1945, to Decembei, 19 ■ 
this patient woilted as a taxicab dinei in a bustling metiopolis, and w. 
appaientlj socially and econoniically adequate 

The lemainder of his past hlstoiy was non contiibutoiy Theie had 
been no diplitheiia oi tylioid fexei He denied having 
disease Tlieie was no histoiv of tiaunia to the neck Theie had i)C 
no thjTOid OI othei anteiioi necK suigeiv Theie was no histoiv 
arthiitis OI i heuniatism 


Ifcvuw of Systcoi^ was negative 

Pliv<!ical Exanuiiatwn levealed a well developed well nouiished 
male, lucid and cooperative Blood piessuie 110/78 Pu'®/. “"f ^rvngo 

tion noinial A No 0 tiacheotomv tube was in place Indiicct laryng 
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tion arvtenoids and local folds to be immobile in adduc 

was’mi j “arrow glottic chink ith the tube occluded there 

otherwn^^^^'* inspirator-! stridor but a rather good voice The larvnx 

enhi-oi. ® appeared normal in all details Xeuiological examination -was 
^iireu normal 


X-ray Bata -was as follows Hemoglobin, 141 Gm , 
nitroBpV ■'r'la 9 700 with normal differential blood urea 

Yravne serolog! negative XJnnahsis noimal Chest 

Patholog!^^^"^^ cardio-i ascular, parench\mal, pleural or mediastinal 


n’onth hpf" (Because Case 1 abo-ie had been seen only one 

laint ant time the presumptive diagnosis included crico antenoid 

Under EPnp°^'®^ 1952, direct lal^ngoscop-s was performed 

niuscle°rplinhalation anesthesia Ma tracheotomi tube with complete 
the antppm^*^*'*°'^ Using the anterioi commissure larimgoscope onb 
Posterior two thirds of the coids could be slightb bowed outward The 
resisted an (occupied b\ the -vocal processes) and both arvtenoids 

anv lateral displacement whatever Fuither efforts to move the 
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Fi^ 5 Mici ophotograph (X8) of sagittal section of laitnv of t 
through crico-ai 1 tenoKl joint 


aittenoids and coids passivelt with a closed laitngeal foiceps veie also 
unsuccessful 

A diagnosis of bilateial ciico ai jtenoid joint fixation (piesumablj du^ 
to aitliiitis) x\as made 

The patient uas dischaiged, to letuin foi aittenoidectoni' at a latei 
date He x\as most anxious to submit to this stiigen in oidei to be i 
of the ti acheotonit tube 

He letuined on Tan 27. 1953 Caieful examination foi signs of 
joint pathologt uas fiuitless The Rose test a nonspecific seioi fe 
complement fixation test foi aithiitic aetivitt was negative 


On Feb 3 1953 iindei geneial anesthesia a light aivtenoulecto 

accoiding to the method of Woodman“ was peifoimed The postopeia 
couise was unexentful The patient was decannulated and 
charged on Feb 17 1953 The larxngeal an wax was adeauate, oe t. 
about 5 mm at the posterioi commissuie 

Because of the longstanding tiacheotomx this tiact was co'np'etelx 
epithelialized and while its sides fell togethei it did not hea! cl 
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therefoie, he ^\as subsequent^ i e-admitted, and on Sept 22 l')53 the 
tracheal fistula ^\as excised and the A\ound closed in la^els This healed 
pir pnmum and the patient ^\as dischaiged foi the last time on Oct 7, 
l‘'5o He has been seen at iiiegulai inteiials since then in follow-up His 
ainvav is adequate and \oice satisfacton 

Cast 1 IL a 5G-^eal old female was admitted as a pm ate patient to 
the Long Island College Hospital on Juh 15 1153, on the sen ice of Di 
Benjamin Buibank an Inteinist Hei chiif complaint was “difficult! in 
breathing ” 

Present Illness The patient was in good health until seien leais piioi 
to admission Shoith aftei the onset of menopause she expeiienced 
episodes (she called them “attacks’) ot difticulti in bieathing These 
were manifested bt both inspiiaton and expnaton distiess which was 
accompanied bi a mowing loice Similai “attacks’ lasting from seteial 
minutes to seteral houis occiiiied inteinnttenth at moie fiequent inter¬ 
nals It was also noted b\ the patient that o!ei the past seten veais 
eien between attacks theie was some incieasing d!spnea on exeition 

Seien weeks piior to admission these episodes inci eased in duiation 
and seieiit! to become almost continuous At that time she entered 
anothei hospital wheie she was told aftei seieial dais that theie was “no 
organic tiouble” She had been seen b\ se\eial ph\sicians and had been 
on a niimbei of medications the exact natuie of which weie unknown 
n occasion she had been giien adienalin foi hei attacks and also a 
ebulizer Xeithei of these lesulted in am lelief 

The natuie of the crowing lespiiation (which sounded like the lolun 
li one can accomplish b\ loluntaiih inspiiing with coids in 

dll t —as opposed to the wheeze one would get in tight ad 

wifh°\ ln''ngospasni) the tipe of appiehensne nenous patient 
an\ dealing the lack ot lesponse to anti asthmatic thei- 

snnricM phisical findings on chest examination weie le 

P sibie I feel suie, foi the diagnosis ot no oiganic tiouble 

Piitetr of Si/stims had been negatne 

"IS entire!! non contiibutoi! Theie had been no nphoid 
been ‘^'P^theria The patient denied ! enei cal disease Thei e had 

jj, j trauma to the neck and no tin i oid sui gei! There w as no 
of joint pains aithiitis or iheumatism 

nouriQi'^^^ ^^-rniiiiiiotioii on admission had leiealed a well deieloped well- 
insnint "bite female in modeiate lespiiatori distiess with mowing 
was n " bicli fluctuated in intensit! w ith no m anosis There 

quent ° "'®Pbagia Because of the dispnea the patient spoke with fre- 
theio between words oi phnses but the loice was lelatneh good 

10 tn little if am hoaiseness Blood piessuie was 120/10 Pulse 

10 luo Respiiations 24 to 30 

" 1 th million Hgb 14 0 gm w b c 1250 

Pastintr Sedimentation late 11 Hematociit 46 pei cent 

'7 With ” sugai 12S Urea nitrogen 17 1 and uiea 3b G Total piotein 
4 4 nh " ni" ^ of 5 0 2 7 Blood chemisti! Chloi ides 15 calcium 
'DRLt^f acid phosphates 3 6 L i inal!sis noinial Xlazzini and 

tuial '’^satne Chest X rm negatne foi pulmonai! medias 

‘“al or cardioiascular patholog! 

the”han*ri P^ospital Because of the completeli negatne workup in 
picture ariri°^ ^ competent internist because of the asthma like 

lo brom-h ° wanting to miss a possible tracheal tumoi I was asked 
scopt thp patient On JuH 16, 1951 prepaiatoi! to broncho- 

idduction * 1 ?'' 'lowed with a miiioi Both local cords were in 
on with a glottic chink of 2 mm oi less Theie was a minute 
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amount of motion of the ai j tenoids, and for the moment I felt that the 
patient might be holding the coids in adduction voluntaiily Ceitainh 
theie was enough nai rowing of the glottis to explain the stridulous, 
crowing lespiiation Direct laiyngoscopv was peiformed with the anteiior 
commissure laryngoscope The aiytenoids and cords could not be ab 
ducted A diagnosis of bilateial ciicoaijtenoid joint fixation (piesuni 
ably due to aithritis) was made Immediately following, a tiacheotom' 
was perfoimed to establish a more adequate airway The patient was 
dischaiged on July 21, 1953, on a course of theiapy including Coitisone 
in an effoit to establish whethei the ciico arytenoid joint fixation would 
lespond to this foim of tieatment 

She Mas closely followed on an ambulatoij basis No inciease in 
motion of the vocal coids developed aftei adequate therapeutic test, ana 
so the patient was le admitted to the hospital on Oct 21, 1953, ® 

left arytenoidectomy was perfoimed according to the method of DeBoid 
■via laiyngofissuie Hei postopeiative course was uneventful She Mas 
dischaiged on Oct 29, 1953, still wearing the tiacheotomy tube She Mas 
decannulated eight weeks later The left vocal fold had reti acted latei 
ally so that the glottis at the posteiior commissuie Mas about 4 mm Mude 

S 2 tbsegu(> 7 it Course Foi the next tMo yeais the patient, hei husband, 
and hei son (a medical student) weie the source of consideiable dlfflcult^ 
to me The patient hetself seemed to be in good health Her voice Mas 
satisfactoiy, but appaiently theie was still occasional dyspnea on exei 
tion, so that neither she noi hei familv was completely satisfied oi happ>, 
even though there weie no episodes of stiidoi oi djspnea lemotelj le 
sembling those which had occuiied piioi to antenoidectomy 
quizzed on one oi tM'o occasions by the medical student son on the subject 
of “arthritis of the ci ico arytenoid joint” and deiived what little satis 
faction I could fiom learning that he had nevei heard of it 

It Mas mutually agieed that peihaps it Mould be the wisest course to 
get an additional opinion on hei status, and in September, 1956, this pa 
tient was seen in consultation bi Di Chevaliei L Jackson, who was Kino 
enough to discuss his findings with me It w'as his opinion that tue 
glottic airway wms not quite wide enough foi complete safety 
his opinion, and I am thankful that I followed this advice, that pel hap 
the wnsest thing W'ould be to opeiate on the opposite, oi light, 
lathei than attempt to do anjthing with the previously opeiated sia_ 
Accoidinglj, the patient was le admitted to the hospital on Oct 24, 
and following preliminary tracheotomj, the right arytenoid was 
via anterior thyixitomy (laiyngofissuie) as described bi DeBord 
W'as discharged on Nov 6, 1955, with the tracheotomy tube in place 

This time her postoperative course was somewhat complicated bj the 
development of a polypoid mass, pedunculated, attached to the base ot i 
epiglottis just above the anterior commissure, and covering the anteri 
half of the iima glottidis On Dec 12 1955, this was removed j 

laijngoscopy The second (right) aijtenoidectomv bed had 
laterals so that the glottis was now about 5 to 6 mm at the 
commissure, and while the voice was moie ‘bieathy" and not so stront, 
there was no further djspnea or stridor The patient was decannuia 
on Feb 15, 1956, and since then has been getting along well 

Figs 6 and 7 aie histologic sections fiom the left and light 
ai jdenoids of Case 3 (above) They lepiesent sections thiough 
the aiticulai suifaces Obviously, in doing an aiytenoidectomy 
the ciico-aiytenoid joint pet se is disarticulated, so a join 
cavity cannot be shown as it was in Figs 1 to 5, furtheimoie, 
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theaveiage (and e\en bettei than a\erage) pathologj’ laboia- 
ton' IS not equipped oi staffed foi using the celloidin tech¬ 
nique Once a small specimen like the aij'tenoid is embedded 
in the usual paiaffin block it is almost impossible to oiient 
this block to the miciotome knife so that seiial sections aie 
through the aiticulai surface It is for this reason that 
histologic sections are not available on eveiy case, fuither- 


T. 



Was* th(^ (Xl25) of left arvtenoid from Case 3 (This 

IS ^ tenoid operated upon in this case) The articular surface 

micrntrtri^ contour and shows tearing: out of the tissue as a result of 
face dragging* through what was probablv calcified sur- 

of It iP^ cartilage cells beneath this area are calcified To the 
^^ft ma\ and canaliculi are forming as bone develops To the 

articulation ^ portion of the svnovial joinf space of the crico-ar\ tenoid 
cartilage cAii^ lined b\ endothelial cells On the articular surface the 
localized arpif ^5,9^ fragmentation and flbrlll'lr^ changes in the few 
eratne arthr?t% These changes are compatible with those seen in degen- 
compatihiia changes Diagnosis Arvtenoid cartilage showing changes 

with arthritis 


the process of decalcification is carefully earned 
j. , ’ ^ paiaffin block will not hold the specimen in its proper 
tai^ as celloidin, making it difficult to ob- 

e\ ^ ^ histologic section For those which I ha\ e I am 
^nglj grateful to Dr Thomas Morrione, Head of the 
Partrnent of Pathology at the Long Island College Hospital 
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moment I felt that the 

theie adduction voluntanly Ceitamlj 

crowing ieSDiiatfon ^., o^t if ^ explain the stridulous, 

commissure^Ianngoscone peiformed with the antenor 

ducted A diaynnf?rfra,, . could not be ab 

aWv due to aithriti<^'i cuco aijtenoid joint fixation (piesum 

■was peifoimed to Immediately following, a traclieotom) 

dischaSZ juuli The patient was 

m an effoit tn Pcfnh7,^o? ^ couise of theiapv including Cortisone 

c..=,aryt» 0 .d ,..„t f.Jl.on „».M 


motion^oMh(*°vof's) ‘''mbumtoij basts No inciease in 

SO the patient wpc ^flei adequate theiapeiitic test, and 

Lft afytenZectoni. «« O^t 21, 1953, and a 

'la^ laiyLofms^n e Peifoimed according to the method of DeBoid» 

dischaiged on Ocf course was uneventful She was 

decannulated eie-ht "'eaiing the tracheotomy tube She was 

am so that the I nitfof® Imd retracted latei 

glottis at the posteiioi commissure was about 4 mm wide 

and^^iief^on” fa*^mprfieei patient, hei husband 

to me The natielu source ot consideiable difficult^ 

satisfacton hut seemed to be in good health Her voice was 

tion so that neithe^^i^ifoccasional dvspnea on e\ei 
even though theie w^eie^n* familv was completely satisfied oi liappt, 
sembling those whieu'l episodes of stiidoi oi djspnea lemoteh le 
qmzaedL one n?' occui.ed piioi to ai>tenoidectomy I was 

of “arthiitis of the e occasions by the medical student son on the subject 

fMtion i could f on, ® and deiived what little satis 

laction I could fiom leaining that 7,c had nevei heard of it 

ge/an^ad^tmnil^nnrn^^'^ P®‘*mps it would be the wisest course to 
tient was seeZn Septembei, 1955, tins pa 

enough to discuss his Chevaliei L Jackson, who was hind 

glottic anwafwos It was Ins opinion that the 

his opinion an7fe™ ih'^“‘ft I"' complete safety It was 

the wisest thine- wouw^h^^*^^'* ^ followed this advice, that peihaps 

lathei thL Ittemnt to autenoid 

Accoidineh the nastier?! anjthing with the pieviously opeiated side 

le admitted to the hospital on Oct 24, 1955, 
via antenoi thvi-otomv ' t'^cheotomj, the light aiytenoid was resected 

™. dS.Vd^„™'S7 "*i75K';r;j>"o 

& o, isb5, with the tiacheotom-v tube in place 


development of a couise was somewhat complicated bi the 

epiglottis lust mass, pedunculated, attached to the base of the 

half of the rima eintt,7 commissure, and covering the antenor 

laTvngLcoDr The ™ 1955, this was iemoted via dnect 

lateiafn so^tlnt (r»ght) antenoidectomj bed had letracted 

comm ssu!e and 5 to 6 mm at the postenor 

t^h^f was no f.frthi ‘bieathv” and not so strong, 

on Peh I't ®I''“Ioi The patient was decannulated 

on Feb 15, 19o6, and since then has been getting along well 


Figs 6 and 7 aie histologic sections fiom the left and light 
aiytenoids of Case 3 (above) They lepiesent sections thiough 
the aiticulai suifaces Obviously, in doing an aiytenojdectomy 
the ciico-aiytenoid joint pet se is disaiticulated, so a joint 
cavity cannot be shown as it was m Figs 1 to 5, furtheimoie, 
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male who ^\as slighth d%spneic at lest, this dyspnea incieasing on ex¬ 
ertion Blood pressui e as 125/75, the remaindei of his genei al ph^ sical 
examination i\as entiieh negatne Indiiect lar\ngoscop\ lexealed a 
bilateral nnd line position of the x ocal coi ds 

Laboiatoiy and X-iay Data Complete blood count xxas within noimal 
limits, serological test foi sxphilis was negatixe, urinalxsis xxas within 
normal limits Blood uiic acid was 3 7 The Rose test was negative 
Chest Xia\ was lepoited as negatixe foi caidioxasculai, pulmona'x, 
pleural oi mediastinal pathologx 

Course in Hospital On Feh 24, 1955 in oidei to test foi passne mo 
biliti of the cords, a preliminai \ tracheotonix was pei foi nied follow ed 
bi direct laixngoscopx undei genei al anesthesia Pressui e with the 
anterioi commissuie larxngoscope and with a closed laixngeal forceps 
reiealed that both coids weie fixed in the niid-line with bowing possible 
^^^Prnor two thirds but no motion of the aixtenoid caitilages The 
glottic chink at the posteiior commissuie was appioximatelx 2 mm in 
''idth On Alai ch 9 1955 undei genei al anesthesia a left an tenoidectoniv 
'as performed xia lai\ngofissure appioach accoiding to the method of 
-Xpiil 1 1955 miiioi laixngoscopx lexealed that most of 
j liad subsided fiom the lai'nx except foi the anteiior thud 

the left cold The left coid at the posteiioi commissuie was letiacted 
en ■* Incidentalh the patient was well 

Apiil 15 1955 to haxe a ciicumcision perfoimed On Apiil 26 
laf° sent on a 30 dax leaxe of absence following which indiiect 

, lexealed the an wax to be quite adequate with a posterior 

Thpt ®PP‘°Aimatel\ 5 nim The xoice was bieathx but satisfactoix 
xii; “■®'^Peotoni\ tube was lemoxed and the patient was dischaiged on 

wax 1955 


The patient xxas le admitted on Dec 12 1955, 
dexelopment of a “tight scai’ in the area of the piexious 
eotomx This was rexised and he xxas dischaiged on Jan 5 1956 

boarfp le-admitted on Xox 13. 1957 because of inci easing 

direct slight dxspnea of appioximatelx ten daxs’ duiation In- 

hxnprt ®^^^°scopx rexealed a consideiable amount of diffuse polxpoid 
glottic T I xocal fold so that the anterioi two thuds of the 

"as nrp'^^'t completelx obstiucted and a lelatixelx small apeiture 

of thp *** legion of the posteiioi commissuie The posteiioi end 
matelx - ^ P'e'iouslx opeiated xocal coid still appealed to be aprroxi 
and non'* axxax from the right ai'tenoid Because of the dxspnea 
a Drelirrf '^°°P6''ation on the pait of the patient undei local anesthesia 
direct 1 tracheotomx xxas performed thiough the old scar and via 
striDDprl^^'n^°^-°^' genei al anesthesia the left xocal cord xxas 

airixax \ patient xvas decannulated The xoice and 

He hpc satisfactorx, and the patient xxas discharged on Dec 9 1957 
"e has had no difficultx since then 

on Julx^pa^i^- ^ ^1'ear old xxhite female xxas lefeiied to me at the office 
larxneni ^ Charles R AVeeth Diiectoi Department of Oto 

dexeloneri^rt Island College Hospital In April 1956 the patient 

Period of and hoarseness oi dxsplionia xxhich increased oxei a 

sciousnp': daxs finallx teiminating in an episode of loss of con 

There she admission to a local hospital on an emeigencx basis 

discharged oxxgen therapx and xxas 

"as houis somexxhat impioxed but still feeling that theie 

asthma’ fshortness of bieath Incidentallx she gaxe a histoix of 
this hosmt*Y 1 ° '^at's pnoi to this The dax after hei discharge from 
unconscioii^ dex eloped acute respiiatoix distress xxitli cxanosis and 
tracheotnni\'^^^^ taken to anothei hospital xxhere an emeigencx 

was performed She remained in the hospital for a period of 
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In all of the lefeience mateiial cited m this thesis, the 
aiticle by Peaison^’’ contains the only histologic section of a 
ciico-aiytenoid joint His patient died of an inteiciuient 
bioncho-pulmonaiy infection and the entiie lai}''nx was ob¬ 
tained at autopsy 


'/ JH, a 2Sveai old coloied male %\as admitted to the BiooKhn 


CQSC } XA , el V cell wiu v.vy 11^* 1-1.4 *4144*1^ .. »v~ *,^.1 

Veteians Administiatmn Hospital on Feb 9 1955, foi evaluati 
tieatment because of “hoaiseness and difficulty in bieatliing 



rig: 7 Jlicrophotognph (X125) of the light , Tlir nr' 

(This yas the second aiitenoid opeiated upon in 1'"® „,t.on of the 
■^hoMS an otergiowth of caitilage and fibious tissue .haKC shoMiaP 

aiticulai surface of the cartilage Diagnosis Arj teiioid cartiiahc 
changes compatible m ith aithiitis 


Picsutt Illness The patient stated that his piesent | ifoaise 

1951, following an uppei lespiiatoiy infection when he , Aimed 

ness and djspnea which piogtessed in se\eiit\ He was i i 
Foices at the time and had been sent to Alaska but acheie a 

United States and hospitalized at Waltei Reed Aimy ‘ hsequentb 

diagnosis of “local coid paialisis” was made He "hasJ’O disabiUt' 
disfhaiged fiom the sen ice on June 9. 1952 "'‘’j he has noted 

compensation foi local coid paialisis Since that time 
slowli piogiessiie incieasing dispnea and hoaiseness 

Past Histou/ was negatiie foi diphtheiia and tvplm'd j,®ness 

alwajs been in good health except foi and no other 

Tlm.e was no histoii of neck tiauma no lii.oid sen disease 

simptoms He denied eiei haling had 'onti 
Theie 'fas no liiston of aithiitis iheumatism oi joint 

Physical Examination reiealed a well deicloped well noun 
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male \\ho ^^as slightN d^spnelc at lest, this dispnea inci easing on e\ 
ertion Blood pressuie i\as 125/75, the reniaindei of his general phisical 
examination i\as entiieh negative Indiiect laiingoscopx leiealed a 
bilateral mid line position of the x ocal coi ds 

Laioratoui and X ray Data Complete blood count was within noimal 
limits, serological test foi siphilis was negatixe, uiinalisis was within 
normal limits Blood uiic acid was 3 7 The Rose test was negatixe 
Chest Xra\ was leported as negatixe fot caidioiasculai, pulmona'i, 
pleural oi mediastinal pathologi 

Course iii Hospital On Feb 24, 1955, in oidei to test foi passne mo 
biliti of the colds, a preliminaii tracheotomx was perfoimed followed 
bi direct lai\ngoscop\ undei general anesthesia Pressuie ivith the 
anterioi commisstii e lai i ngoscope and with a closed lai' ngeal foi ceps 
leiealed that both coids weie fixed in the mid line with bowing possible 
in the antei loi tw o thirds but no motion of the ai x tenoid cartilages The 
glottic chink at the poster loi commissure w as appi oximateli 2 mm in 
width On Alaich 9, 1955 undei general anesthesia a left ai'tenoidectomv 
was performed na laiingofissuie approach according to the method of 
April 1 1955 , minor lai\ngoscop\ lexealed that most of 
®“bina had subsided from the laixnx except for the anterior thud 
OI the left cord The left cord at the posteiior commissure was retracted 
^PPioximateh 4 mm at this time Incidentalh the patient was well 
on Apiii 15 , 1955, to haxe a circumcision perfoimed On April 26 
he was sent on a 30 dai leaxe of absence, following which indirect 
the ail wax to be quite adequate, with a posterior 
glottis of appioximatelx 5 mm The xoice was bieathx but satisfactoix 
xr I'acheotomx tube was lemoxed and the patient was discharged on 
uax 2 (, 1955 


iubsegueiif History The patient xxas readmitted on Dec 12, 1955 
ecanse of the dexelopment of a ‘tight scai’ in the area of the piexious 
leotomx This xxas rexised, and he xxas discharged on Jan 5 1956 

■The patient was readmitted on Xox 13 1957, because of increasing 
slight dxspnea of appioximatelx ten daxs duration In 
h„,p j ^'■'''eoscQpx rexealed a considerable amount of diffuse polxpoid 
glotf of the left x ocal fold so that the antei loi tw o thii ds of the 

waq n completelx obstiucted, and a lelatixelx small aperture 

of legion of the posterloi commissure The posteiioi end 

mateu Piexiouslx operated xocal coid still appeared to be aprroxi 

and n ^ uxxax from the light arxtenoid Because of the dxspnea 
a cooperation on the part of the patient under local anesthesia 

direct ^cacheotomx was peifoimed through the old scar and via 

strirmort under general anesthesia the left xocal cord xxas 

ainxflt ^'ox 30 1957, patient xvas decannulated The xoice and 

Ho v,„ satisfactoix and the patient xxas discharged on Dec 9 1957 

bus had no difficultx since then 


on ^ Slxearold xxhite female xxas lefeiied to me at the office 

lar\nj»ni Chailes R 'Weeth Directoi Depaitment of Oto 

dexeloti d^a ^obg Island College Hospital In April 1956 the patient 
period of and hoarseness oi dxsphonia xxliich increased oxei a 

sciousno ®®'®cal daxs finallx teiminating in an episode of loss of con 
There admission to a local hospital on an emeigencx basis 

disclnrooa * c^^^btlPd to rest folloxxing initial oxx gen therapx and xxas 
X'as rem " houis somexxhat improxed but still feeling that there 

‘ asthmv shortness of bieath Incidentallx she gaxe a histoix of 

this hn^ ti 'cais piioi to this The dax aftei her dischaige from 
uticoncc^*^^' dexeloped acute respiiatoix distress xxitli cxanosis and 
trachen/*^"^"^®® "b® taken to another hospital xxhere an emeigencx 

Pnix was performed She remained in the hospital for a period of 
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In all of the lefeience mateiial cited in this thesis, the 
aiticle by Peaison^^ contains the only histologic section of a 
ciico-aiytenoid joint His patient died of an mteiciuient 
bioncho-pulmonaiy infection and the entiie laiynx was ob¬ 
tained at autopsy 

Case '/ JH, a 2S veai old coloied male iias admitted to the Biookhn 
Veteians Admmistiation Hospital on Feb 9 1955, foi evaluation and 
tieatment because of "hoaiseness and difficult! m bieathing” 



rig: 7 Microphotogriph (X125) of the light iijtenoirt „,eT 

(This vas the second ai^teiioid opeiated upon in this case) . the 

shons an oteigionth of cartilage and fihious tissue on oue pouion u 
aitieular surface of the cartilage Diagnosis Aotenoid cartilage siio i- 
changes compatible u ith arthritis 


Present Illness The patient stated that his piesent difficult) 

1951, following an uppei lespiiatoij infection when he developed ^ 
ness and dtspnea which piogiessed in seventt He was m "t' .ug 
Forces at the time and had been sent to Alaska but was „ , 

United States and hospitalized at Waltei Reed Aimj Hospital 
diagnosis of “vocal coid paialvsis” was made He was suhseqi 
dischaiged fiom the seivnee on June 9 1952, with a 10 pei 
compensation foi v'oeal cord paiapsis Since that time he has 
slowlv piogiessive incieasing dvspnea and hoaiseness 

Past Histoiij was negative foi diphtheria and t>phoid fevei 
ahvavs been in good health except for his abovT noted .l,gr 

Theie was no histoiv of neck tiauma, no thviout suigeiv hUQ u 
nemological svmptoms He denied evei having had veneieal disevse 
Theie was no histoiv of aithritis iheumatism oi joint pains 

Physical Examination revealed a well developed well nouiished colore 
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aitlintis imohing the elbo'ns, wrists knees and small joints of the 
hands charactei ized bi hjiiertiophic periarthritic changes, cai tilaginous 
necrosis, articulai surface erosions and subarticular cistic degeneiatne 
changes ” 

The patient was tieated medicalli piincipalli with salicilates and 
ferrous gluconate, with codeine foi seieie pain 

She was leadmitted to the Long Island College Hospital on Noi 24, 1*15G 
for steroid therapi piioi to antenoidectomi On Dec 3, 1956 a light 
an tenoidectonn was peifoimed \ia tliMotomv her postopeiatne course 
was uneientful and she was discliaiged fiom the hospital on Dec 12, 1956 


1 ^ 




A" 

' .i-Vi 


^ 1 

i|/7¥ 





cartUai„ "^‘Crophotogriph (X125) from Case 5 of a section of arxtenoid 
contTimf snowing- an articular surface coi ered with perichondrium that 
wregrular contour in relation to the articular surface 
of thi, , ,urosis IS present which dips down into the scalloped surface 
ettensw oi, ApproxiniateU 0 5 mm below surface the caitila^e is 

The 1*' bone containing wide expanses of fattc marrow 

face cells show some disturbance in their arrangement The sur- 

ar\tpnn,a f increase of fibrous co\ering Diagnosis Osteoarthritis of 
lenoid Joint surface 


postnno^ then followed ambulatort in m\ office and on Jan 29 1957 the 
had ® edema of the lait-nx had subsided and the right tocal cord 

aissiire lateralh so that the glottic chink at the posterioi com 

conmipto^?^ approximateh 5 mm across The patient could tolerate 
this dnt '^*°sure of the tracheotomy tube for about one week prior to 
the tranh decannulated Because of the fact that 

to the intt tube had been in place from the latter part of JuL 1956 

fistula part of Januaij, 1957 a period of six months a small tracheal 
Plastic ,’^^'^ted and the patient was readmitted on June 20 1957 for 
1957 '^tosure of the tracheal fistula She was discharged on June 23 
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appioximately ten dajs The liacheotomv -was peifoimed bj one of the 
thoiacic siugeons on the staff I do not knoA\ of any otolaiyngologic con 
sultation while she was in this hospital Hei physician had difficult! in 
decannulating hei and she was dischaiged with the tiacheotonij tube still 
in place Following this, she w'as seen bj' the lefeiiing otolaivngologist 
who admitted the patient to the Long Island College Hospital on June 24 
1956, foi diiect lai yiigoscopy and lemoval of a polvpoid pedunculated 
mass occupying the anterioi half of a naiiow glottic clunk Hei laiin 
gologist noted wdiat he desciibed as some abductoi weakness, oi incom 
plete abduction of the vocal coids at this time, but felt that hei glottic 
clunk was adequate and followed hei on an ambiilatoiy basis aftei dis 
chaiging hei on the follow'ing dai Duiing the subsequent month 
seveial attempts weie made to decannulate the patient, and she appaientli 
successfully toleiated complete closuie of hei tiacheotomy tube foi a 
niimbei of dais and was decannulated On seveial occasions duiiiig tlm 
time, hei lanngologist noted the lack of abduction on the pait of both 
vocal colds, but w'lth the paitiallv obstiuctive pohp out of the waj both 
he and the patient felt that she could get along, paiticulailv in view ot 
the fact that the tiacheotomy tube had been coiked foi a iiunibei of dajs 
About July 21, 1956, how'evei, dining a visit to his office, it became 
obvious that the glottic chink was not adequate, and because ot his 
Knowledge of mv iiiteiest in cases of this natuie, and suspecting a ciico 
aiitenoid joint aithiitis, he kiiidli lefeiied the patient to me I saw the 
patient in mi office on that dai, and indiiect laijngoscopj levealed a 
glottic clunk of 2 to J mm at the posteiioi comniissuie wuth mim 
dispnea, a faiilv good voice and no cianosis I felt, how’evei, that Uus 
was a dangeiously small laivngeal an way and lecommeiided that the 
patient have a tiacheotomy 


She was admitted on my seivice on Julj 25, 1956, and a pielimuiai 
tiacheotomy was peifoimed with the inseition of a No 6 tube Following 
this, diiect lanngoscop! undei geneial anesthesia was done to test loi 
mobility of the vocal coids and ciico ai i tenoid joints The anteiioi two 
thuds of the coid could be bowed but both aijtenoid caitildges were 
fixed, so that abduction was not possible Aivteiioidectoniv was leconi 
mended, but the patient chose to delay this piocediiie tempoiaiin, ann 
she was dischaiged on Juli 27 1956 At this time she was lefeiied to 
an Intel nist foi medical consultation and tlioiougli w'oik-up, and lo 
contiol of an obviouslj active iheumatoid polvaithiitis She was se 
b\ him on Aug 21, 1956, foi the fust time, and thoiough medical '„g 
was begun She was seen hi him again on Sept 10, 1956, and Oct . . 
1956, pi 101 to le admission toi definitive suigeii on the laijnx h 
liistoi! indicated that the patient had had aithiitis foi 12 to 13 
iniohiiig multiple joints She had been on Coitisone and 
diugs, piesciibed bi pieceding plnsicians taking caie of hei j 

of 1956, hei chest X-iay was negative His impiession was that 
piiman pioblem was an active iheumatoid aithiitis, and that gout i* 
to be 1 uled out 


Lahoiatoi 1 / findings weie as follows At the time of i.gr 

hospital foi initial laijngoscopy and poljpectomj and subsequenU'. 
led blood cells ranged fioni 4 5 to 4 9 million, her hemoglobin ggQ 
11 and 13 gms Her white toiiiit on seveial occasions langed uoni <, 
to 10,850 with 67 pei cent polls in the foimei instance and U per 
poljs in the lattei instance Seiologj was negatiie ith 

on Aug 23, 1956, was 57, at wdiich time theie weie 9,150 white cell 
76 pel cent poljs Hei fasting blood sugai langed between 100 am 
uiea nitrogen was 13 5 uiea 28 6 Hei mine was "g On 

A Cieactne piotein was lepoited slightU positne on Aug ^ 47 

tiio snme date uiic acid was 3 2 total piotein 7 4 seium alouwe , 
se?um ^obulin 2 7 X rai studies on Aug 23, 1956, leiealed “generalized 
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Physical Examination re^ealed a ell developed, ell nouiished Negro 
male with moderate stridoi, both on inspiiation and expiiation Pulse 
was 64 Blood pressuie 120/So The lemaindei of the ph^slcal examina 
tion was entireh negati\e except foi miiroi lai'ngoscop\ which leiealed 
a midhne position of both ^QCal coids with no abduction 

Lahoratory and X-tay Data A white count on admission was 11100, 
hemoglobin was 13 2 gm Uiinalvsis was normal The caidio lipin micro 
flocculation test was positive in 1 8 titei X-rai leiealed no eiidence of 
cardio 1 ascular, pulmonari, pleural or mediastinal pathologi 

Course iii Hospital On Maich 22, 1957, the “patient had a pieliminarj 
tracheotomi On March 26, 1957, diiect lar\ngoscop> was perfoimed 
under general anesthesia administeied xia the tracheotomy tube The 
antenor-comniissuie laiingoscope was introduced in order to test for 
mobility of the cricoarytenoid joints Inseition of the tip of the scope 
th a commissuie lesulted in a boyying of the anteiioi tyyo 

thirds of the coids yyith no lateial motion at the ci ico aivtenoid joints 
nese remained in the mid line position Folloyving the pi eliminary test 
r passne mobility of the yocal coids a left arytenoidectomy yyas pei- 
By ™4 lary ngofissuie appioach accoiding to the method of DeBord 

fin (i"* postoperatiy e laiyngeal edema had subsided suf- 

nn?t ” tiacheotomy tube yyas remoyed The glottis at the 

whi^n*°' commissuie at this time yyas approximately 5 mm in yyidth, 
DPiFonf^'^^ adequate and yyhile the yoice yyas someyyhat “bieatliy” it yyas 
ti' seryiceable The patient yyas discharged on May 2 1957 


REVIEW OF LITERATURE AND COMMENTS 

As has been noted, at the time I saw my fust case of 
of the ciico-aiytenoid joint m 1952, a hasty check 
° the moie lecent Ameiican hteiatuie levealed only the case 
reported by Myeison^= in 1943 It is interesting to note that 
he authoi seems to relate the development of a progressive 
ilateial cnco-aiytenoid ankylosis to an episode of peii- 
onsillai abscess which pieceded it by a period of several 

Rronths There was no similar antecedent history in any of 
Riy cases 

In December, 1955, Montgomery, Per one, and SchalP" le- 
a°t cases which they had seen Then 

1 i^cle directed my attention to American otolaiyngological 
eubooks, in which they state, “arthritis of the crico-ar ji;enoid 
joint IS described ” 

^ For the most pait, these textbook references are not ex¬ 
pensive, yet they contain a great deal of information For 
I-Iro chaptei on Hoarseness has a section 
j of Range of Movement of the Ciico-aijdenoid 

j oin , in which he states that this joint “may become partial- 

01 wholly fixed in its nor mal i ange of movement by inf lam- 
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This patient has been tolIo\\e(l peiiodicalh legulail' She has an 
adequate aiii\ay and a seiviceable \oice vhicli she uses to excess She 
IS being earned on small doses of Coitisone foi hei pohaitliiitis and is 
thoioughli lehabihtated 

The pathological lepoit leads as follows “Micioscopic desciiption 
Section of the decalcified specimen shows that the cancellous bone is 
coveied by caitilage wdiich in tuin is coveied b\ la^els of fibious tissue 
The caitilage cells show some distuibance in then aiiangement The 
suiface shows an inciease of fibious coveiing No fibiinoid changes aie 
noted on the suiface Diagnosis Osteoai tinitis of the ci ico an teiioid 
joint” (see Figs 8, 9) 



ri^ 9 Sliciophotognph (X90) of an aiti from the hip joint oj 
\eai-old male Diagnosis osteo-ai tin itm Xote similaiit\ of 
in the articular ciitilage compaiecl with Figs 6 7 8 including liui>' 

djsplasia on suiface aspect with scalloping of caitilage 


Cojt I) WE, a 25teai old coloied male was admitted to the Biooltl 
Veteiaiis Administeiation Hospital on Maich 7 1957 complaining 

hoaiseness of about one teai s duiation and incieasing shortness “tea 
of about thiee oi four weeks’ duiation He had lecenth seen a ioc< 
ph^slclan who had ad\ised suigeif 

liivwii of Systems was non contiibutoiv 

Past Histoty He stated that be had had an occasional episode of 
“aithiitis” in the past, winch consisted piincipalh of mild 
the laige joints such as the knees w lists and elbows liowe\ei 
no clinical etidence of aithiitis at the time of Ins admission 
pital in the natuie of feiei ledness swelling or limitation of mo 
There was no liiston to suggest diphtlieiia oi tiphoid feier 
evei having had am \enereal disease Theie was no histoij oi ii< 
to the neck Theie had been no th\ioid oi anterioi neck suigei' 
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Continuing •with Ameiican textbook lefeiences, we come to 
Che\ alien Jackson-^ in which, m the chaptei on Trauma of 
the Lamix the author, discussing ankj’losis of the ciico- 
arrtenoid and ciico-thjnoid joints, says, “Tiaumatic ankylosis 
is more fiequent than laijmgeal literature indicates, but as 
compared to the incidence of ankj’losis of these joints as a 
sequela of arthiitic disease it is laie” This is a most in- 
teiesting, and, at fust blush, puzzling obseivation, howevei, 
it IS nonetheless factual This is because, while theie is not 
n great deal in the recent liteiatuie on aitluitis of the crico- 
joint, theie is a fan amount in the liteiatuie of 30 to 65 j’ears 
ago, -Rhile theie is suiprisingh* little on tiaumatic ankj’losis 


The same author, undei Diagnosis, states that, “In ciico- 
ari-tenoid ankj’losis the absence of ai’j’tenoid movement is 
instantly lecognizable in the miiioi, but to make a diagnosis 
of ankj’losis, recuiient paralj’sis must be excluded This can 
be done leadily by the Jackson ‘passi\e mobilitj’ test’ In 
this test the closed laij’ngeal foiceps aie used through the 
lai-j’ngoscope to test passive mobilitj’ The iigid fixitj’ of the 
anki’losed aij’tenoid is stiikingly diffeient fiom its free pas¬ 
su e mobilitj’ in cases of coidal paialj’sis ” 


One does not take issue with the foiegomg As a con- 
nrmatory test it puts the final seal of coriectness on what 
should, by the time one gets to direct laij’ngoscopy in a sus¬ 
pected case, be a strong presumptive woiking diagnosis The 
important point is that, as noted pieviously, one should lule 
out Avith a detailed histoij’, those diseases which might con- 
ceuably cause cnco-aij’tenoid fixation—such as diphtheria 
sod tj’phoid fever (even though todaj’ these are larelj’ seen) , 
rule out lues on histoiy, examination and seiologj’, rule out 
rauma, again with adequate history and phj’Sical examina- 
lon, rule out thj’ioid oi othei low antenoi neck surgery; 
rule out chest pathologj’ which might involve the recurrent 
uerves (and while this is of great importance in unilateral 
'■ord immobilitj’, pai’ticulailj' left-sided, it is almost incon- 
ceuable that bilateral recurrent paialj’sis ■n’rthout thvroid 
or other neck surgery, whrch should be obvrous. could occur) 
ugain wrth historv, phvsical examrnation and rn addition 
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matoiy piocesses involving it fiom adjacent infection, tiauma, 
01 in an aithiitic piocess such as maj'^ occui in any othei joint 
If the involvement is unilateial theie may be lelatively little 
Intelfeience with phonation and thus only slight, if an}^ 
hoaiseness 

“The diagnosis of fixation is detei mined by testing the 
passive mobility of the aiytenoid This is done by palpating 
it with a blunt instiument thiough the diiect laiyngoscope 
In cases of an obstiuctive bilateial fixation the joints may 
be mobilized thiough suigeiy” 

Ceitainly theie is a great deal of infoimation in the foie- 
going, and for those willing to exploie basic texts it is aval - 
able 

Moiiison,^“ on the othei hand, has this to say undei Affec¬ 
tions of the Ciico-aiytenoid Joint “Etiology the aithii is 
is usually a destiuctive one which follows invasion of c 
joint by local infection and ulceration in tubeiculosis an 
syphilis, contact ulcei, abscess of the aiytenoid, perichondn is 
of the aiytenoid oi ciicoid caitilages and tiauma duiing 
laryngoscopy, bionchoscopy oi foiceps lemoval of tissue abou 
the joint It may occasionally be a iheumatic, non-suppuia 
tive piocess Fixation follows suppuiation in the joint e- 
cause of scai foimation and ankylosis ” 

Except foi his lefeience to a iheumatic, non-suppuiative 
piocess, neithei my cases, noi those lepoited by Montgomeiv, 
et alCopeman,® Peaison,^-’ Bakei and Bywateis an 
Reaves^' indicate that any of the othei possible etiologic ac 
tois mentioned weie involved, howevei, theie is consideia e 
mateiial to suppoit Moiiison in the eaihei, foieign an 
Ameiican liteiatuie'' ■ * > • 2 -. -.3 r. lefeiimg to the acute anfl 

chionic piocesses as being of etiologic significance 

Moiiison^" fuithei states that “fixation of the coid 
amenable to any known foim of tieatment once the condi lo 
has become established ” I piesume that he lefeis 
tieatment which will make the aiytenoid move again I 
IS so then I agiee Since he does not lefei to bilateia mi 
line fixation one cannot be at all ciitical, howevei, this i 
ence might beai some claiification in futuie editions 
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Throat Semce at a particular mstitution has its own facilmes 
for the preparation of histologic sections much of the material 
with which we are vitally concerned, cannot properly be pro¬ 
cessed This may not be too extensive a problem with regard 
to tissues sent to Pathologj* from operating rooms where m 
most cases, the tissue is soft; but how often do we get un¬ 
satisfactory reports on hard tissues such as bone and cai*tilage 
(the latter in many cases having undergone ossification). 
Much more important, how often are we frustrated m at¬ 
tempting to get sections from autopsy material of temporal 
bones, sinus walls, and larynges’ This, after all is the very 
reason why the American Academy of Ophthalmology' and 
Otolaryngology has seen fit to set up central laboratories for 
the processmg and readmg of histologic sections of temporal 
bones 

There is good and ample reason for this The average 
hospital pathology department is not set up to process this 
kmd of material They dislike the tedium involved in decalci- 
ftcation, and the additional laboratory technical assistance 
required Their material is embedded m paraffm because it is 
quicker and more simple They are not equipped to embed 
tissues in ceUoidm Even where the surgeon is interested 
enough to follow the tissue down to the pathology laboratory 
be finds it difficult to orient an ossicle, for example or a 
eupola, or, as m this instance, an arytenoid cartilage once it 
IS embedded m paraffin, so that sections will aiTive on shdes 
in a manner best suited for useful histologic reading Paraffin 
IS practically opaque Celloidm is relatively translucent—al¬ 
most transparent, furthermore, with ossified material, paraf- 
in Will often not hold tissues m their proper relationship 
ngamst the cut of the microtome knife Celloidm usuallv will 

some of the problems which resulted in the fact 
'■ ^nre is not a imcrophotogiaph for each of the cases 
reported herein For those which I have I am exceedingly 
n e ul, for those which are absent, my apologies 

, ^^ontgomery, Perone and SchalF in 1955, remark that there 
lu the American literature on crico-arytenoid joint 
, A 'hn the past thirty years,” yet, included in then 
lography is the report of Myerson’- in 1943 I mention 
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X-ray examination, rule out bilateial vagus neive involve¬ 
ment (and so the lecuiients) within the biain, by physical 
examination alone, and easily—^foi it is impossible to have a 
bilateial vagus neive paialysis without involvement of at 
least one and probably not without all thiee of the following 
Glossophaiyngeal, spinal accessory and hypoglossal 

Having done all this in a case wheie theie is bilateial 
mid-line position of the coids, it is my opinion that a stiong 
piesumptive diagnosis of fixation of the ciico-aiytenoid join 
IS justified, and on the basis of the expellence with my six 
cases, this is tiue whethei oi not theie is oi has been, as¬ 
sociated aithiitic changes in any of the othei joints of tie 
body It should be noted that m only two of these cases was 
there any histoiy oi findings to suggest polyaithiitis 

This is the kind of histoiy, physical examination and diag¬ 
nostic leasoning which, I feel, make a good physician— le 
first requisite in making a good otolaiyngologist, and one o 
the points which I wanted to make m this papei 

It goes without saying, I hasten to add, that one must still 
confii'm the diagnosis, and this can be done simply by testing 
for passive mobility of the coids as desciibed by the senioi 
Jackson 


It would seem appiopiiate heie to follow with the piob em 
of fuither confiimation—by histologic section of the aiytenoi 
removed at opeiation We aie all awaie of the gieat im 
portance of the woik of hospital Tissue Committees We aie 
awaie that -the Combined Committee on Accieditation o 
Hospitals insists that these Tissue Committees oveisee e 
mateiial which comes out of opeiating looms and passes 
through depaitments of pathology, so that they may 
the agieement peicentage between pieopeiative, postopeia i 
and micioscopic diagnoses We have the anomalous situa lo , 
in connection with the pathological mateiial piesented m > 
papei, of my having had a lathei difficult job in attemp i 
to get the depaitments of pathology of the hospitals ’ 

to piovide me with histologic diagnoses and propei sec 

This is not a new pioblem foi us as ®tojaiyngologists, foi 
we know that, in most instances, unless the Eai, I^os 
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losis IS, howevei, a fai laier occurience and one which, if the 
colds aie fixed in the medial line, fiaught with giave con¬ 
sequences to the life of the patient ” 

Newcomb"^ in 1893, in a journal no longei in existence, 
repoits on “Rheumatism of the Cnco-arj'tenoid Joint ” 

It Mas Casselbeiiy," however, as fai back as 1893, in the 
Tiansactions of the Ameiican Laijmgological Association, 
ivho wiote a most lemarkable dissertation, scientific and 
somewhat philosophical, on the subject of “Ai-tluitis De- 
foimans of the Laijmx ” He concerns himself with the “pio- 
pnetv” of intioducing this title (? e, Aithiitis Defoimans) 
into laimgeal nomenclatuie, and leaves its final disposition 
np to pathologists, as it may oi may not i elate to Aithritis 
Defoimans in general, the disease also known as Rheumatoid 
Arthiitis He states that, “Fiom careful studies of the mpibid 
anatomy of arthiitis defoimans R Volkmann (cited by Weber) 
recognizes the lapid piohfeiation of the articulai cartilaginous 
elements, paiticulaily on the free suiface of the cartilage 
as the essential factor of the disease, togethei with subsequent 
absoiption of the cartilages” (see Figs 6-9) He continues, 
ariod failed to discovei any pathognomonic change in the 
nod, and Webei states that it is a fact that uiic acid has not 
een found m the blood and that analysis of the mine has 
ai ed to show unusual mciease in uiic acid oi mates ” This 
^ been tiue in the cases lepoited here as evidenced by the 
2 oiatoiy findings included in the case lepoits 

American liteiatme has not contained much on 
subject, the foieign liteiatuie has contained moie, how'- 
ci. many of these references, as previously noted, deal with 
th'^ ^ '^'olvement of the ciico-airtenoid joint, and most of 
th^^ to unilateial involvement They do not concern 
much with bilateial mid-line fixation of airten- 
s and coids Eiiecait,’^ foi example, lepoits a case of 
^onococcal imolvement of the cnco-airtenoid joint Haardt'^ 
s clinical and pathological anatomy of peiichon- 

of^ ' ciicoid cartilage Herzog’" demonstrated a case 

“Il-yeax-old male who had difficultj- m breathing for ten 
^rs Examination with a sound re\ealed bilateial ciico- 
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this, not as a ciiticism of their papei, foi one can easily uiidei- 
stand how an oveisight of this kind might occui Actually, 
the papei of Myeison®- is the only one which has come to my 
attention in the Ameiican liteiatuie on laiyngology in the 30 
yeais fiom 1926 to 1955, howevei, not on the exact subject, 
but closely allied is an interesting lepoit by Babbitt’m 1922, 
wi itten in the foimal nai native style of that day, in which he 
repoits the "Loss of Both Aiytenoid Caitilages" Some- 
wheie in the neighboihood of three weeks aftei majoi ab¬ 
dominal surgeiy and the postopeiative use of a feeding tube, 
and, “ some eighteen days aftei my fust examination, the 
patient coughed out what appealed to be the left aiytenoid 
cartilage, and in two oi three days the light one followed 
X-iay, fluoioscope and laboiatoiy examinations confiimed 
the diagnosis This was fuithei pioved by confeience with a 
piofessoi of anatomy and one of oui leading laiyngologists 
One specimen I piesent foi examination, the othei was sec¬ 
tioned at the laboiatory Two oi thiee weeks following this, 
the patient commenced to recovei voice, and aftei some six 
weeks was able to pioduce a fan tone without, howevei, much 
vaiiation in pitch” 


This case is cited foi two leasons fust, because I suppose 
that if the aiytenoid can undeigo a moibid piocess which le- 
sults in its sequestiation theie would seem little doubt that it 
may also be the seat of an aithiitis lesulting m ankylosis, 
second, because in Case 3 above, while the patient did not 
cough up hei aiytenoids, I lemoved both of them—and she 
has a seiviceable voice Actually this is because of the usuipa- 
tive action of the ventiiculai folds, a dysphonia plicae ventiicu- 
laiis 


Another Ameiican lefeience is Harris"' in 1919, in which 
he lepoits a case of ankylosis (spelled anchylosis at the time) 
of the Cl ico-arytenoid joint on both sides lequumg tiache- 
otomy He lepoits that anchylosis of the crico-aiytenoid join 
IS a moie common affection than is generally supposed, an 
that in its acute foim it is undoubtedly often ovei looked, 
while in its chionic foim, when only one side of the laiynx is 
involved, "without question” is often mistaken foi lecuiien 
neive pa’ialysis He goes on, "Bilateial ciico-aiytenoid anchy- 
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aftei penchondiitis, but having been accidentally omitted in 
its piopei place I have thought it bettei to inseit it 
affections of the joint being so likely to be mistaken oi 
musculai paialysis ” 


The section continues 

“Not^Ylthstandlng the exposed position of the ciico-aijd;enoid 
aiticulation fixatuie of the joint must be laie, foi immobility 
of the vocal coids is not a very common condition, and wien 
it does exist it is often due eithei to neivo-musculai affections 
01 to geneial tumefaction of the soft paits which mechanica > 
pi event the movements of the coids That it does occasiona y 
occui theie is little doubt This subject has not been hitheito 
tieated with any detail, although the condition has^ been in¬ 
cidentally lefeiied to by Turck,"" Sidlo,-"" Ziemssen,== Mandl,- 
Schioettei,*! Koch," Buiow, Jun^ and Semon Anchylosis 
of the ciico-aiji;enoid joint may aiise fiom penchondiitis oi 
chondiitis, eithei of which may occui piimaiily or lesult fiom 
extension of disease fiom the supeiadjacent soft paits It is 
Piobable also that it may be due to piimaiy sjmovitis eithei 
iheumatic, gouty oi simply cataiihal, and in some cases i 
most likely aiises fiom meie disuse biought about either 
tluough the muscles having been pieviously paialyze oi 
thiough changes in the contiguous paits pi eventing the move 
ment of the joint foi a long peiiod and thus giving use o 
peimanent anchylosis, oi the fixatuie may be due to tiaumatic 
injuiies such as wounds, contusions oi dislocations eii 
chondiitis, geneiallj'^ due to typhoid fevei oi sjphilis, is un 
doubtedly the most common cause of the affection, foi accoi 
mg to Di Semon, out of ten cases on lecoid, in five instances 
the disease was due to inflammation of the peiichondiium 
coieiing the ciicoid or aij’tenoid caitilages The sjTnptoms 
'"aiy accoi ding as the disease is unilateral oi bilateial, accoi - 
mg to the degiee of mobility of the joint, and accoi ding to 
the position in which the aiytenoid is fixed on the cricoi 
cartilage Thus, if the aiii;enoid be fixed on the outer pait 
cf the cartilage we have the vocal coid pennanently drawn 
^side and peimanent dysphonia, whilst if the aij'torioid carti¬ 
lage is fixed near the center of the cartilage, the vocal cord 
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aiytenoid joint fixation The glottis at the posteiioi commis- 
suie was 2 mm wide 

Hiiaoka*® leports a case of acute iheumatism of this joint 
Hoibst^“ deals with the pathologic histology of aithiitis of 
the ciico-aiytenoid joint Huttei-“ speaks of the “localization 
of acute aithiitis in the laiynx Levinstein-’ lefeis to acute 
iheumatoid aithiitis of the laiynx Litten-^ states that gou > 
depositions in the laiynx aie among the gieatest laiities, an 
that in all of the gout liteiatuie theie is only one lefeience 
by Virchow to a gouty tophus in the laiynx 

Mygind-’"’ classifies affections of the ciico-aiytenoid joint 
in lespect to etiology as follows 1 piimaiy ciico-aiytenoi 
joint aithiitis lesulting fiom acute infections, 2 piimaiy 
ciico-aiytenoid joint aithiitis resulting fiom chionic infections 
01 toxic diseases, and 3 vaiious foims of iheumatic disease 
of the ciico-aiytenoid joint oi in the immediate neighboi lOO 
of the ciico-aiytenoid joint 

Rittei-”* lepoits a case of acute iheumatoid aithiitis with 
beginning symptoms lefeiied to the laiynx 

G H Mackenzie^'* in 1894 stated that, “It is only within a 
compaiatively lecent peiiod that attention has been diiec e 
to the manifestations of iheumatism in and about the 
Piobably the most conclusive proof of the accuracy o is 
assertion is that no mention of this condition is ^ 
Mon ell Mackenzie in his gieat work on diseases of the noa 
and nose, published in 1880 and 1884 ” 

The above lefeience fascinated me, for in Mon ell Macken^ 
zie’s-“ text on “Diseases of the Pharynx, Laiynx and Tiac eii, 
published in 1880, the author has the following to say, a 
considering the fact that it was wntten almost 80 ^ 

one cannot help but marvel at the clinical acumen of our or 
bears I quote from it almost in toto because there has e 
very little said in the liteiatuie after this which he does n 

say here 

The section of this book titled "Anchylosis of the Aiytenoi 
Articulations” contains the following footnote 

“This article would have been moie appiopilately mseited 
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giessive piocess may well occiu, to lesult m inci easing im- 
paiiment of mobility of the ciico-aij^tenoid joint How, othei- 
ivise, can one explain the lelativelv long and inteimittent 
histones in eveiy case of mine, piioi to the final episode 
which lesulted in tiuly disabling dyspnea’ In many instances 
I feel that eaihei acute or subacute exaceibations of joint 
pathology weie piobably lesponsible foi the diagnosis of 
asthma ” In these stages anti-asthmatic theiapy was to no 
a\ail Why would it be’ In these stages, while theie is still 
some motion at the joint on miiioi laiyngoscopy, even the 
best of us aie likely to mistake the incomplete abduction foi 
the kind one so often sees in a patient who is anxious and not 
fulh coopeiative, fuitheimoie, is this not the usual natuial 
histoiy of geneiahzed iheumatoid aithiitis—with its spon¬ 
taneous exaceibations and i emissions, and an inteimittentlv 
Piogiessive defoimity and incieasing fixation of whatevei 
joint may be involved’ While one might expect to see some 
leniission on steioid theiapy in an acute exaceibation, is theie 
any leason to suppose that this kind of theiapy will lesult in 
incieased motion of a joint which has alieady become com¬ 
pletely ankylosed’ Coitisone had no effect in anv of the cases 
on which I ha\e leported 

Copeman" continues “The diffeiential diagnosis in these 
and similai cases would appeal to he between iheumatoid 
aithritis involving the ciico-aiiTenoid joints and paialvsis 
° le lecuiient laijmgeal neives m iheumatoid subjects due 
0 some unknoivn local oi geneial cause of vhich no evidence 
^n be found The distinction, which can fmallv be made 
on \ bj a lary7igoIogist of evpeiience (italics aie mine), re- 
niains difficult and peihaps unceitain ” 

I find it haid to agiee that bilateial abductoi paialysis 
cannot be easily excluded in this diffeiential diagnosis It 
cannot occui centially without othei neuiological sjuiiptoms 
signs, it cannot occur peiipheiallj' except following 
I'loid suigeiy, 01 -wheie theie is intrathoiacic (left-sided) 
low ceiMcal (iight-sided) disease of a nature 
iici Would imolve the lecurient neives Noi can I disagiee 
’ len he states that the final distinction can be made onlv by 
'^J'jngologist of expel lence 
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IS peimanently fixed near the medianhne 
sistent dyspnea ’ 


and theie is pei- 


diagnosis of the condition is attended with some dif- 
’ of eithei the adductois oi the abductois 

mfp, anchylosis The affection may, howevei, be 

immobility of one oi possibly of both 
n ,, ® accompanied by some inegulanty in the foini 

Tf q 1 i^ ^ upper pait of the cricoid caitilage 

wlirv a so e especially looked for in the case of patients 
aie conva escent fiom typhoid fever and have some alteia- 
” ^ ai difficulty in bieathing I am not awaie that 
hilt rbe likely to give very satisfactoiy lesults, 
^ caitilages are fixed in a central position 

j^>q 1 ^ ation should be affected accoiding to the mechan- 

hac ° s laid down in the last aiticle, after tiacheotomy 
ho oimed, and this tieatment should, if possible, 

Piophylactically in cases of peiichondiitis aftei 
syphilis, m which consideiable destiiiction 
be feLed ” place, and subsequent anchylosis is to 


nnfi T ^^^ark that at that time typhoid fevei and 

weie much more common than now, and, 

, opez ation foi arytenoidectomy had not been 

desciibed at that time 


^ Copeman” in a much moie recent aiticle lemaiks that, 

4 - leason why iheiimatoid disease may 

o a ec le ciico-aiytenoid joints m similai fashion to 
othei laigei diarthiodial joints of the body If this is tiue. 
we s ou expect to obseive cases which exhibit phases of 
lecuiien acute oi subacute mflammatoiy leaction eithei con- 
fined to these joints or, moie piobably, as part of a geneialized 
arthiitic piocess In the later chionic stages of the disease, 
and usually as the sequel to lecuiimg episodes of this natuie, 
moie peimanent impairment of movement oi even ankylosis 
of the ciico-aiytenoid joints might occui ” 

This IS veiy well expiessed, and even though in only two 
of the cases desciibed m my paper was theie any evidence of 
polyaithiitis, I feel that the same sort of inteimittently pio- 
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occur m the cnco-ai>i;enoid joints alone, and 'Tnd 

reported by Shambiom and Fehei- ^vlth 
cnco-arj-tenoid joint involvement, is no a i 2ocalized 

looted ^allatlon of the multi-faceted, generalized 
morbid process called rheumatoid arthritis 


SUMMARY AND CONCLUSIONS 

The anatomy, gioss and histologic, of the ciico-aijrtenoid 
articulation has been lenewed 
Evidence that this is, and should be thought of 
diarthrodial joint is presented 

Six cases aie reported m which there v. 
of the ciico-arj-tenoid joint with fixation o „^omv 

the mid-hne and lesultant dyspnea requiiing luo 

This ank^'losis was the lesult of rheumatoid arthii 

In four of these cases there was no evidence 
other than the two ciico-arytenoid joints weie in 

Important points in the diffeiential diagnosis hai 
presented 

The condition is amenable to surgical „ye 

to say that the aii-way may be made adequate, an a . ^ 

loice may be letained. Medical managenien is n 

The treatment consists of the required 
otomv, followed by any one of the various opera ion 
for arytenoidectomy oi arytenoidopexy 

The hteiatuie appertaining hereto has been leMe 
comments made theieon 
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It should be noted, that while the ai tide by Snelh® does not 
deal with pathology involving these joints, it is induded heie 
because it is an extremely good tieatise on the function of the 
crico-aiytenoid joints in the movements of the vocal coids 
Since it appeals in a journal which is not likely to come befoie 
the otolaiyngologist I take the libeity of calling attention to 
it heie 

It lemains now only to call attention to a recent aiticle by 
Shambiom and Fehei'*^ in which these authois leport a case 
of Tietze’s syndiome with involvement of the ciico-aiytenoid 
joint They aie not awaie of this association having been 
repoited befoie Tietze’s syndiome is a benign, self-limiting 
disease chai actei ized by tender, non-suppurative swelling ovei 
the upper costal cartilages Usually one of the second costal 
caitilages is involved, multiple involvement of costal carti¬ 
lages IS uncommon Pain usually peisists for a few days to a 
few weeks while swelling may continue for months oi even 
yeais Accoiding to Motulsky and Rohn^^ its cause is not 
known, non-tubeiculous lespiratoiy disease oi iheumatic 
conditions fiequently piecede oi accompany the sjmdiome 
On an anatomic basis, they suggest that small tears oi iheu- 
matoid involvement of the inconstant intei-aiticulai sterno¬ 
costal ligament may be a factoi in the etiology 

Shambiom and Fehei'*'* believe that involvement of the ciico- 
aiytenoid joint in then patient with Tietze’s syndiome sug¬ 
gests that the condition can be moie disseminated in the body 
than was pieviously thought They state that, as moie cases 
aie desciibed it is piobable that moie aieas of the body 0 c > 
moie joints) will be found to be involved 

Attention is called to this syndiome foi seveial leasons 
fust, if as noted, it may involve the ciico-aiytenoid joint, then 
as laiyngologists we should be familiar with it, second, the 
clinical syndiome desciibed is not lemaikably different fiom 
iheumatoid aithiitis elsewheie m the body, third, while pei- 
haps not a diaithiodial aiticulation, the sternocostal junction 
IS an aiticulation 

I wonder, therefoie, whethei this syndiome is not leally 
anothei manifestation of iheumatoid arthiitis, just as may 
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UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 

Tlie Department of Otolaiyngology, University of Illinois 
College of Medicine, announces two special postgiaduate 
couises to be offeied in the Fall of 1959 

Annual Otolaryngologic Assembly 

The Assembly will be conducted September 18-26, 1959, 
and will consist of a senes of lectures and panels conceming 
advancements in otolaiyngology Some of the sessions will be 
devoted to suigical anatomy of the head and neck and histo- 
pathologj'- of the eai, nose and throat Guest lectuieis will 
paiticipate in an entiie day’s piogiam reviewing the latest ad¬ 
vances and principles of temporal bone surgery 

Chairmen of the Assembly are Maurice F Snitman, M Dm 
and Emanuel M Skolnik, M D 

Course in Laryngology and Bronchoesophagology 

The course in laryngology and bronchoesophagology, 
the chairmanship of Paul H Holinger, M D, is schedule 
November 9-21, 1959 

Interested physicians should write direct to the Department 
of Otolaryngology, 1853 West Polk Street, Chicago 12, Ill 



PURE-TONE THRESHOLD PATTERNS OBSERVED IN 
FUNCTIONAL HEARING LOSS 

Joseph B Chaiklin, Ph D , 

Ira M Ventry, Ph D , 

Lyman S Barrett, B A , 
and 

Gretchen a Skalbeck, M A, 

San Fiancisco, Calif 

The puipose of this aiticle is to claiify and expand infoima- 
tion lelatmg to the piue-tone thieshold configuiations and 
degiees of impaument obseived in patients who piesent heal¬ 
ing loss of a functional natuie The Audiologj' and Speech 
Collection Clinic of the San Fiancisco Veteians Adniinistia- 
tion Hospital selves as a Veteians Administiation lefeiial 
tenter foi patients with difficult diagnostic pioblems, many 
mvohing functional heaiing loss Continued expeiience with 
these patients and with loutine lefeiials has pioiided us with 
clinical data that illiistiate the dmamics of functional puie- 
tone thieshold patterns 

Some definitions and a leview of peitinent liteiatuie aie 
^sential to an undei standing of the mateiial that will follow 
functional healing loss may be defined as a decrease in 
3uditoiy thieshold without oiganic basis Puie functional 
eaiing loss is lelatively uncommon When a patient piesents 
^n 01 game hearing loss elaboiated in magnitude (eithei con¬ 
sciously 01 unconsciously) he is said to ha\e a functional o\ei- 
to his oiganicallv based loss Functional oieilav is piob- 
J the most pie\alent type of functional loss encountered in 
c lineal piactice Functional symptoms occui fiequently in 
oigan sj stems that have had genuine patholog}.% hence it is 
®uipiising to find that the piepondeiance of functional 
osses ha\e an undei lying oiganic component, oi a histoiv of 
•■Oine complaint lelative to the eais 

haie been a limited numbei of published lepoits 

, Thi>! manuscript receited in The Lartn^oscope Office ami 
“ca for publication Dec ol ItiS 
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desciibing functional healing loss patterns Semenov' le- 
poited that “Piactically all cases of psychic deafness have 
flat audiometiic piofiles ” Fouiniei- lepoited a flat 
pui e-tone thieshold configuiation as typifying “mahngeiing” 
Doeiflei,' howevei, obseived that 80 per cent of the functional 
cases in his expeiience piesented a “saucei-shaped” audiomet¬ 
iic pattern using at both ends of the audiogiam and lying 
between 50 and 90 db He attiibuted this phenomenon to 
adheience to an equal-loudness standaid Johnson, Woik and 
McCoy' pointed out that the functional saucei audiogiam is 
not so pievalent as Doeiflei had indicated, and that it appeals 
piimaiily in patients who have no significant oiganic healing 
loss, 01 in cases wheie theie is a conductive loss undeilymg 
the functional component Caihaif lecently obseived that 
a tiough-shaped audiogiam which tends to follow an 
equal-loudness cuive, t e, an equal phon contoui, immediately 
suggest (sic) the possibility of a non-oiganic heaimg loss’ 
It should be noted that in the fiequency lange usually meas- 
uied clinically the phon contouis do not stiongly lesemble 
saucei s The essential point heie is that the patterns de- 
sciibed above as chaiacteiistic of functional healing loss weie 
attiibuted to adheience to an equal-loudness standaid 

ORGANICALLY-BASED SAUCERGRAMS 

It IS impoitant to maintain piopei peispective and lecog- 
nize that the audiometiic patterns just desciibed appeal 
clinically on a puiely oigainc basis Seveial examples should 
illustiate this point The fust example (see Fig 1, 

B L ) IS that of a 42-yeai-old white male who expel lenced a 
lapid unexplained peiceptive heaiing loss in his left eai 
The light eai lemaiiied noimal Stengei and galvanic skin 
lesponse (GSR) pioceduies coiioboiated the oiganic natiiie 
of the loss The aii-conduction audiogiam of liis left eai 
IS similai to the functional pattein desciibed by Doeiflei 
The second example (see Fig 2, Case G B ) is that of a 39- 
yeai-old white male with bilateial labyiinthine hydiops The 
thieshold configuiation of liis light eai shows a peiceptive 
loss of the type desciibed by Johnson, Woik and McCoy The 
thud example (see Fig 3, Case D 0 ) is that of a 38-yeai- 
old white male with a mixed peiceptive deafness secondaiy 
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1 Case BL L nexpHined perteptue loss 

to advanced otosclerosis The saucei-shaped audiogiam of 
left eai and the fust two examples suggest that the shape 
° the audiometric curve is probablj* a pool single index of 
piesence oi absence of a functional healing loss GSR 
311 lornetiy at 1,000 cps confiimed the oiganic natuie of 
e loss in each of these cases An anah'sis of the functional 
cases in oui clinic files ie\ealed that only seven out of 190 
eais (o i pei cent) had puie-tone thieshold patterns that ^^ere 
saucei-shaped Saucei giams lepiesent onlv one of the manv 
3Udiometi ic pattei ns that may appeal in patients \\ ho pi esent 
3 unctional type of heaimg loss 
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FUNCTIONAL PURE-TONE CONFIGURATIONS IN THE PRESENCE 
OF CONDUCTIVE LOSS 

In the assessment of loutme cases we conduct GSR audi- 
ometiy at 1,000 cps In the assessment of functional case^ 
howevei, GSR audiometiy is conducted at 500, 1,000 and 2,00 
cps, and m some cases at 4,000 cps GRS audiometiy iot 
all cases lepoited in this papei employed stiict conditioning 
and lesponse ciiteiia with independent analyses of Gb 
giaphic lecoids by two audiologists GSR testing has piO' 
duced data illustiating some of the basic i elationslnps between 
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otos^Iero’si?^*^ ilixed perceptive deafness secondarv to advanced 


'Pe of 01 game loss, extent of functional component, and 
® ape of the audiometric cuive An examination of some of 
lese cases should help to illustiate some of the vaiiables that 
opeiate m functional hearing loss 

The ti\o cases that follow indicate that pui e-tone audiomet- 
5 othei than saucergiams occui in the piesence 

at conductive heaiing loss This is contraiy to the hy- 
° ^esis advanced by Johnson, Woik and McCoy 

3 these cases is that of a 42 vear old vvhite male laborer ivith 

anood historv of painful otitis media and a reported decrease in 
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Fir 4 Case GO Drop at 4 000 cps in ^oluntart an-conduction tur\e 
(VAC) iMth flat organic base (GSR) 



healing on exposuie to mortal fiie duiing service Phjsical examinatio 
revealed slightlj scaiied diums with calcific plaques GSR audlomeii 
(see Fig 4, Case GO) shows a bilateral minimal decrease in 
acuity Consideiing the medical histoij it is likely that in the rang 
measured bj GSR the loss is a flat conductive loss, jet his voluntarj a i 
conduction cuive at 4,000 cps falls lathei than rises The speech r 
ception threshold (SRT)* shown in Fig 4 foi tins case is ' 

lower than the aveiage loss in the speech frequencies We have fph"® Yntr 
to be a typical intertest lelationship in patients with functional hear b 
loss We liaie, then, an example of a giaduallj falling cuive in i 
presence of an essentially flat oiganic base 


• RRTs leported in this article were assessed with the CIp W-1 
word hstL^ind intelligibilitj was measured w ith the CID -22 w ,,rd lls« 
SRTs and PB scores ^^ere obtained at the time of the iirsi pw 
audiogram 
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a 5 Case P L ) illustrates a similar situation in 

Mediiai tThite male farm ivorker with a bilateral functional overlay 
and revealed both tvmpanic membranes tiere scarred 

ffiemhran ^ large central perforation covered with a thin pseudo- 
liis riaht^ retracted against the promontor' The GSR thresholds for 
''thich 15 *^®™°^alrate an essentiallv flat loss (excluding 2 000 cps) 
eram 15 ^ P^'oeablv conductive in nature The voluntarv pure-tone audio- 
apparent flat untU It drops 20 db at 4 000 cps ithout anv 

tinderlting organic basis for such a drop 

the limiting effects of recruitment on THE EXTENT 
OF FUNCTIONAL O^TTRLAY 

Johnson and his colleagues described the effects of recruit- 
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Fir 4 Case GO Diop at 4 000 cps in ^oluntar\ an-conduction curie 
(VAC) nith flat org-anic base (GSR) 


healing on e\posuie to mortal tiie dunng seivice Physical examinati 
revealed slightly scaiied diums -with calcific plaques GSR audionict ) 
(see Fig 4, Case GO) shows a bilateral minimal decrease 
acuity Consideimg the medical histoiy it is likely that in the rang 
measured by GSR the loss is a flat conductive loss, yet his voluntary a 
conduction curve at 4,000 cps falls lather than rises The 
ception threshold (SRT)’^ shown in Pig 4 for tins case is 
lower than the average loss in the speech fiequencies We have „ 

to be a tvpical intertest lelationship in patients with functional ^ 

loss We have, then, an example of a giadually falling cuive in 
presence of an essentially flat oiganic base 


*SRTs leportcd in this arlitU wen assessed with the CID ,?rd'u8t^ 
woFa lists and intelUgitiility was measured with the CID V--2 "“[“ tone 
SRTs and PB scores were obtained at the time of the first puit 


audiogram 
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125 250 500 1000 2000 4000 8000 


CYCLES/SEC 


Case XA Possible relationship between degree of reciuitment 
4 Oftfi cot” illustrated b\ differential in o^ erla\ at 2 ono and 

' A.C — ^oluntar^ air-conduction 


history ^ 40 \ ear old ^^hlte male \\ho gi-\es a 

after 'ah throt\-n into the air \>\ a large demolition explosion 

^ar and reported bilateral tinnitus severe hearing loss in his left 

diaannci normal hearing in his i iglit ear The ps^ chiatric 

*^niDlpt ^ case was schizophrenic reaction paranoid t^pe in almost 

heannp-^i otological diagnosis ^^as high tone pereeptne 

discuq^ secondar\ to blast injure with functional o\erla\ In the 

's that audionietr\ for this and succeeding cases a basic assumption 

P'ausihl presence of peicepti\e hearing loss recruitment is a 

at the ^'^Planation for the narrowing of functional o^erla^ particular!' 

frequencies An examination of the left ear test results (see 
there is ^ ^ this patient shows that in the lower frequencies 

O'erlai ^ functional o'erlaj xet at 2 000 cps there is onh a 10 db 

frequenn PP® ttie o'erla' is onl\ 5 db At both of these 

■es the loss appears to be perceptne in nature and the phenome- 
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CYCLES/SEC 

Pis' 6-a Case A. Restiictioii of o\eiI'i\ at 2 000 ^ 

^oluntlrA air-comluction thiesholds (VAC) appiovimate GSU iiue i 

merit in limiting the extent of overlay at fiequencies wheie 
there is a significant perceptive component to the loss In 
then discussion of this phenomenon they expressed the opinion 
that the shape of the saucer audiogram is obscured m the 
presence of high-frequency perceptive loss GSR audiometiv 
offers an opportunity to provide objective evidence tha 
functional oveilay is restricted in the piesence of perceptive 
hearing loss marked by recruitment The cases piesente^ 
in this section will offer supporting evidence for this ly- 
pothesis 
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after G9 r ^ Change in ■voluntar\ air-conduction (\AC> response 

ana counseling illustrating small changes at higher frequencies 


250 e in nature with a small conducti\e component At 

frequpoo*'^ a 50 db overlap while at higher 

^splaiDprt^^ oierlav is onU half as great This can probabb be 

recrDitrn basis of greater perceptive ln^ol■^ement and greater 

ent at frequencies aboi e 250 cps 

coun^ehn^^ example demonstrates a change m voluntar' response after 
havinc patient, a 45-a ear-old white male gnes a historv of 

^ar IT aerial gunnerv instructor for IS months during "World 

dia^osis examination was essentials negatiie and the final 

■'Tith oilateral perceptiie hearing loss due to acoustic trauma 

that the oierlav it can be seen (see Fig S Case MU) 

^^0 and 1 nnn 'oluntarv thresholds still reflect a small oierlaT at 
'■ecruitmo^ closed completelv at 2 000 cps where 

ment might have restricted the initial oierla^ While the magni 
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125 250 500" 1000 2000 4000 8000 

CYCLES/SEC 


Fig: 7 Case VJ Possible relationship befvieen derfiee of 
and extent of o\eila\ illustiated b\ simllei oterlaj at fi 
grreater preceptue inioUement (500-2 000 cps) vAC = \ohintan an 
conduction 


non of leciuitment piobably causes stimuli to be peiceived as lelatiwl' 
loud just above thieshold Theie may be complete leciuitment at 4 000 
cps in this case An examination of liis light eai thiesholds (see Fig 
G b. Case NA) suggests that the degiee of lecruitment influences tne 
amount of functional oveilav At 2 000 cps the perceptne decrement i 
onlj 20 db, and while some limiting effects of leciuitment appear to be 
piesent, the deciease in the extent of functional overlaj is not so marKe 
as it IS at 4,000 cps It is piobable that a lessei degiee of lecruitnien 
was present at 2,000 cps 

The next case illustiates a moie complicated lelationship in a 
old white male janitoi with a bilateial mixed peiceptive heaimg lo 
chionic seiere bilateial otitis externa a histoij of suppu^ratne ot 
media, and a functional oxeilaj His heaiing loss (see Fig 7, Case v i 
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CYCLES/SEC 

Minimal o^e^la^ at ’ fmO cp^ indicates p-esence of 
■•cuitment (see Fig ii) 


Dlau^hi^ curie corresponds lerv closeli Mith the pre-GSR curie a 
c result in the presence of lecruitment 

clearli illustrates the relationship betiieen recruit 
male ah . ® e\tent of functional oierlai The patient is a S'* iear-old 
ImniPfi the onset of his loss to a gun muzzle e\plosion in 1945 

severe ^oRoi'ing the explosion he complained of total deafness and 

ProblPTrT^^'L^il^® Both simptoms gradualli improved but still remain 
for th ^ EXT examination iias essentialli negatue GSR findings 

and i nnn^“*' 10 Case GJt. ) reveal normal hearing at 500 

and m ei ,^ loss at 2 000 cps The oierlai then is So 

Ifter e ° ^P'l 1 000 cps respectn ell, but onli 10 db at 2 000 cps 

extent ^yP^ol’PS flic patient’s loluntan thresholds improved to such an 
tesulic f *^ 1 ,^ loudness matching procedure ivas thought feasible The 
cps in ^1^1 indicate complete recruitment at 2 000 

me right ear Essentialli the same results as described above 
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CYCLES/SEC 

Fig 9 Case TA Change in \oIuntai\ response aftei GSR 
close con esponclence between pre- and post-GSR \oIuntai' nit- 

(VAC) patteins at 4 000 and S 000 cps nheie one might e^■pect rec 
inent 


tude of the initial o\eila4 in this case was ielati\eh small at 
quencies tested, the least amount of oteilat occurred at 2 000 and -i 
cps—15 and 5 db lespectiveli 


The stimulus situation of GSR audiometn occasional!' lesults < 
I emission of functional simptoms The following example illustrates 
phenomenon in a patient aftei an unsuccessful conditioning „» 

GSR audiometi' The patient a 36 tear old white male, dates 'h® " 
of his hearing loss to 1945 when he was blown out of a 
explosion which knocked him unconscious and left him with mu p 
shiapnel injuiies At the time of his last examination 
weie negative It can be seen (see Fig 9, Case TA ) “the 

8,000 cps, vlieie one might expect some peiceptne in\ohemen 
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experience that onlj’ a small percentage of functional hearing 
loss cases have saucer audiograms We have also found that 
other clinical data can be used far more effectivelv in the 
detection of functional involvement 

2 There does not appear to be a single pur e-tone threshold 
configuration characteristic of functional hearing loss The 
diversitv of pur e-tone patterns observed in functional loss 
makes it difficult to identify functionality solelv on the basis 
of pill e-tone threshold configuration 

3 One of the piimaiy limitations in magnitude of func¬ 
tional overlay appears to be the piesence of recruitment The 
cases presented in this article rvould seem to support this 
hypothesis Fuithei leseaich in this area should produce a 
more definitive statement of the mechanisms involved 
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Fig 11 Loudnebs nntching lesults foi Cise GA Loiidiiebs 
i\eie nnde betiieen the left eai it load cps ind the right ear m - 
cps 


weie found foi the left eai These lesults appeal to suppoit 
pothesis that leciuitment, and peihaps the degiee of lecrtutment, pi 
a significant role in detei mining the extent of functional oveiHl 


CONCLUSIONS 

Seveial geneial statements may be made on the basis o 
the foiegoing- mfoimation 

1 Saucei-shaped audiogiams can appeal on a puiely or¬ 
ganic basis It IS not well established, fuitheimoie, that e 
saucei audiogiam is the most piobable functional pattein m 
patients with no undei lying oiganic impaiiment It is our 
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expeiience that only a small peicentage of functional heaiing 
loss cases have saucei audiogiams We have also found that 
othei clinical data can be used fai moie effectively in the 
detection of functional involvement 

2 Theie does not appeal to be a single pure-tone thieshold 
configuiation chaiacteiistic of functional healing loss The 
diveisitj^ of pui e-tone patterns obseived in functional loss 
makes it difficult to identify functionality solely on the basis 
of pm e-tone thieshold configuiation 

3 One of the piimaiy limitations m magnitude of func¬ 
tional oveilay appeals to be the piesence of leciuitment The 
cases piesented in this aiticle would seem to suppoit this 
hypothesis Fuithei leseaich in this area should pioduce a 
moie definitive statement of the mechanisms involved 
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STAPEDIOPLASTY 
A New Concept for Stapes Surgery 

Arthur L Juers, M D , 
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The lecently levived technique foi lestoiing functiona 
stapes mobility in cases of clinical otoscleiosis was dnectecl 
initially towaid bieaking thiough the otoscleiotic esion 
While a significant number of patients have maintaine a sei 
viceable level of healing following this pioceduie, uii la 
failuie to obtain impiovement and subsequent lefixation lav 
continued to fiustrate the effoits of the otological suigeon 
Vaiious modifications of technique have been evolve wi i 
hope of incieasing the peicentage of lasting healing . 

ments These have included, 1 peifoiation (fenestiation) 

the footplateL ^ vein graft and polyethylene axiei 

stapedectomy,® and 3 lemoval of the stapes cruia wi . 
mentation of the cential aiea of the footplate and insei lo 
a tantalum pm between the incus and footplate to lep ace 


ciuia 

The thud method, \vhich ivas conceived by 
seemed to be the most logical and least hazaidous, bu las 
objection of having a foieign substance intioduced 
middle eai Schuknecht states, howevei, that his obsei c ^ 
on this method extend ovei two yeais, and to date no 
evidence of intoleiance to tantalum has been noted 

It occuiied to me that if a piecise ciuiotomy 
could be developed, then one cius could be a 

liagmented footplate and a good functional 
This would also bypass the otoscleiotic lesion ^ 
lessen the likelihood of lefixation Good also 

obtained by me with Fowlei’s technique^ in some ca 

suggested the feasibility of this new of the 

that, m selected cases, the uninvolved posteiioi ha 

vote This 

accepted for publication Ian 
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footplate could be ciacked off fiom the anteiioi otoscleiotic 
poition aftei an anterioi ciuiotomy liad been peifoimed The 
patient then has a monociuial structuie which, if unimpeded, 
provides a very satisfactoiv level of hearing 

The chief obstacle was the lack of adequate insti umentai lum 
to cany out precise ciuiotoni 3 ’ technique Pointed picks were 
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upper o'erall s,ize and shape of a c^urotom^ san are shonn in the 

an antprinh”^ illustration A sho-ns an enlarged side and top iie-a of 
nne c saw 1 % ith a long blade 


B shows a slightU shorter 
from ^ posterior crurotom^ saw It is designed to cut chiefl' 

100 decTpop blade The angle between the shaft and blade is about 

ihe crus Permits a slight exca\ating maneui.er in separating 

''Itaft of ^11 111® footplate in order to pro\ ide maximum length The 
angle for ‘® malleable so that it can be bent to the appropriate 

Bgf 1^ ®nse Available from V Mueller A Co 

"■>th a soar® saws are put aw ax after use each blade should be cleaned 
ind cold and x erx fine brush Otherxxise corrosion w lU occur 

I'nder magiiiV"^t^'°i "”1^ I"® effective This cleaning should be done 


^ornetinres used for this purpose with success, but geneialh 
^^®ie not adequate because manipulation caused fiactuies of 
ci^ r^^^^ ■"’here not desired Scissors tended to tvist and 
I ®thei Cl us in the m i ong place After considerable 

echnical experimentation, I was able to create microscopic 
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ciuiotomy saws (see Fig 1) This made possible a pi ease 
cut acioss eithei one or both ciuia at the exact point desiied 

If, on initial inspection and palpation of the stapes, it ap¬ 
peals that the otosclerotic fixation involves only the anteiioi 
footplate aiea, and that the posterioi poition will mobilize 
easily, then Fowlei’s technique can be tiled A good sepaia- 
tion of the posterioi mobile poition of the footplate fiom the 
fixed anteiioi portion should then provide a good heaimg 
impiovement This method will be successful in only a lela- 
tively small numbei of cases If it is not successful, then the 
suigeiy can be extended to the monocrural tiansposition 
technique In cases with extensive vasculai otoscleiotic in- 
filtiation of the footplate, surgical manipulations should be 
minimal These ai‘e best reseived foi fenestiation 


TECHNIQUE 


The pieliminaiy medication, local anesthesia and elevation 
of the tympanomeatal flap to expose the tympanic cavity will 
not be detailed, since this phase of stapes suigeiy is fanlv 
iinifoim as used by vaiious suigeons I use loupe magnifica¬ 
tion foi the flap elevation and then use 16X Zeiss opeiating 
micioscope magnification foi the lest of the suigeiy It is 
impel ative to lemove sufficient meatal bone to piovide ex- 
posuie of the posteiioi ciuial aiea, the stapedius tendon and 
the edge of the facial canal adjacent to the stapes Caiefu 
inspection of the stapes and footplate should then be came 
out Any mucous membiane bands oi webs which obstiuc 
the view should be sepaiated with an appiopiiate piobe oi 
hook 


If the cential poition of the footplate appeals somewha 
bluish and thin, the piognosis of successful suigeiy is exce 
lent Gentle tiansincudal manipulation should be tiied 
Occasionally this will fiee the footplate and piovide a goo 
functional lesult without fuithei suigeiy When the footp a e 
IS moie iigidl}’’ fixed and the situation appears favoiable oi 
Fowlei's technique, then this should be attempted wi i » 
ciuiotomy saw If the posteiioi ciuial aiea is iigidly 
then the monociuial transposition technique can be came 

out 
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Steps of stapedioplasty (monociuial tiansposition) 

1 The stapedius tendon is cut to piovide better posteiioi 
crural exposure and maximum ciuial mobilitj’ 

2 An anteiioi cruiotomy is started with a ciuiotomy saw 
(see Fig 2) Delicate, meticulous handling of the saw is im¬ 
perative if an inadvertent twist fiacture of the ciuia m the 



than 'leu of the stapes is represented some" hat more oblique 

technioif® of the actual Mew obtained at surg:er^ m order that the saw 
Ihpfip be shown clearU Otosclerotic lesions were not shown in 


drawings 

on the'angle of the particular stapes 
aiion to the promontor\ and facial ner\e 


or inferior aspectthe approach with the saw is from Uie superior 


IS to be avoided The diiection of the movements 
° t e long axis of the anterioi ciurotomy saw should be ob- 
’'lue (45 degrees) to a plane passing through both ciuia 
iJ’ect side piessuie (90 degrees) to the ciuial plane will 
requentlv fractuie the ciuia In using the anteiioi saw 
constant vigilance in older to avoid tiauma to 
^ c acial neive In some instances the view of the anterior 
is obscured by the incus and capitulum It is then neces- 
sa^ cruiotomy by touch In one instance a short 

used to approach the anterioi cius fiom its undei- 
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neath aspect The shaft of each saw is malleable and can be 
angled as needed to fit the individual case 

3 Be foie the anterior ciuiotomy is completed, anothei type 
of saw IS used to cut paitly thiough the posterioi crus as close 
to the footplate as possible (see Fig 3) This saw appioaches 
the posteiior cius from the anterioi-superioi or anterioi- 
infeiioi aspect Cutting partly thiough the posteiioi cius at 
this time will piovide a weak place in the posteiioi cius, and 



Fiff 3 Posteiioi ciuiotomj saw in place adjacent to foi 

appio'ich IS usuall> from the antenor superioi aspect of the the 

diagiammatic convenience it is sho^^n on the infeiloi side 
cutting IS accomplished chiefl> b> the end of the sav A shons me 
of the anterioi cius 


when the anteiioi ciuiotomy is completed any inadveiten 
twist of the body of the stapes will tend to ciack the posteiioi 
cius at the footplate, theieby providing maximum length 

Jf Aftei the anteiioi cruiotomy is completed, the lemaindei 
of the anteiioi cius distal to the cut is fiactuied and lemove 

5 The posteiior ciuiotomy is then completed with a sai' 
and a light angle shaip piobe Intense, piying piessuie wi i 
a probe behind the posterioi ci us attachment should be avoi 
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ed, because this may fiactuie the cius a short distance away 
fiom the footplate lather than at the footplate 

6 The fieed posteiioi cius is now zeflected foiwaid to 
expose the footplate (see Fig 4). 

7 Fiagmentation of the footplate is now earned out (see 
Fig 4) This IS accomplished with a sharp piobe and knife 
The knife is not used to perfoiate but meiely to sciatcli the 
footplate suiface m a mannei similai to that used in cutting 
glass Sepaiation of the footplate fiagnients is unavoidable. 



II IS followed by some escape of peiilymph Peifoiation oi 
euetiation into the vestibule is avoided Suction directly on 
g ® ootplate should now be avoided m oidei not to lemove 
P^i'iljmph Excessive inwaid displacement of foot- 
^ s e fragments is inadvisable A few small dehiscences may 
me III order to piovide moie mobility of the fiag- 

en s WTiether a dehiscence deci eases the liklihood of le- 
'^a ion lemains to be seen 

^ The posterioi crus is now placed oxer the fragmented 
cent Pomt wheie it seems to establish the best possible 

«>nta^^ *^he footplate (see Fig 5) In the ex'ent that 
lit IS lacking, a minute piece of conchal cartilage might 
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Pig- 0 p—Gelfoam placed around transposed crus 


be used to fill the gap Meatal bone could also be used, 
might theoietically be moie inclined to initiate osteogene i 

activity 

9 Two 01 thiee minute pieces of gelfoam are placed aiound 
the tiansposed crus to hold it in place and seal the peiilyi«P 
space (see Fig 6) 

10 The middle eai is then aspiiated to lemove any lesidua 
blood 01 fluid The canal anesthesia solution fiequently gia 
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tates into the middle eai and should be aspiiated at inteivals 
dm mg as well as on completion of the opeiation The lound 
membiane is not impel meable to topical anesthesia, 
and piolonged contact of the solution could conceivably pene- 
tiate the innei ear 

11 The tvmpanomeatal flap is placed back in position, and 
the incision coveied with a few pieces of gelfoam 

If the posteiior cius is involved in otoscleiotic fixation and 
the anteiior ciiis and adjacent footplate aie not in\ oh ed, then 



3 posteiioi shoit ciuiotomy can be done and the anteiioi cius 
ansposed to the fiagmented footplate This situation oc- 
in one case 


so occasional instances in whicli the facial nei\e is 

cru*^ promontoiy that theie is space foi only the 

fre^^ bony canal ovei the facial neive at this point is 
^'^sent in such cases It is impossible to viev 

ic „ °®tPlate m such situation and no direct footplate suigeiv 
’s possible 


RESULTS 


^ ha\e used the stapedioplastv 


(monociuial 


transposition) 
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technique on ten patients to date (cases 1-10, see Fig 8), 
the first one having been perfoinied in September, 1958 The 
lower end of the aiiow shows the preopeiative speech fie- 
quency puie tone aveiage, and the ariow point indicates the 
optimum level attained after suigery, usually one oi two 
weeks po&topeiative It will be noted that the an-bone gap 
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CASE NO 

Piff S This chart shows the puie tone threshold aaerage for the 500 
1 000 and 2 OOO frequencies on 17 most recent cases of stapes sursen r 
solid dot represents the preoperatiae bone conduction Uiteshoia 
horizontal bar at the loner end of the vertical line indicates |i„p 

tne air conduction threshold The arrow point it the top oCf*’® ‘,‘„o 
shows the best earlj postoperatiae an conduction threshold ,, 

usuallj obtained two oi three w'eelfs after sureeri Cases o” wi> 
satisfactoi^ monocruial transposition was accomplished are frroupea 
the first 10 showm Other techniques are grouped in 11-17 as discus 
under the section Hesults” 


has been eliminated in all cases except Nos 4 and 8 In Case 4 
the footplate was somewhat thick, even though it appealed 
somewhat bluish This was one of the early cases, and sub¬ 
sequent expellence would indicate that the amount of flag- 
mentation accomplished was inadequate If the impioved leve 
of healing is not maintained, the opeiation can be levised, 
and the degiee of fiagmentation inci eased 

In the piocess of fiagmenting the footplate, it is impossible, 
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With the piesent technique, to avoid ci eating a small de¬ 
hiscence in addition to the minute punctuies M'hat influence 
this mav have on the permanency of fiagment mobility le- 
mains to be detei mined In lepoiting on then histological 
examination of a case of otosclerosis 15 months aftei stapes- 
mobihzation opeiation, Altman and Basek‘ lepoit as follows 

“The teal in the endosteum healed completelv, and the de¬ 
fect in the footplate was filled with a layei of connectne 
tissue Theie is veiy little leaction and definitelv no bonj 
callus foimation aiound the bioken pieces of the footplate, 
and callus foimation is also absent in the fiactuies thiough 
both stapedial ciuia The lattei consist of skein-like bone 

“The absence of labyimthme leactive changes, paiticiilailj 
the absence of connective tissue piolifeiation aiound the bone 
chip sticking into the lumen of the vestibule, is notewoith\ 

It IS, in all piobabihtj", the lesult of the pievention of a post- 
opeiative infection by tetiacychne ” 

In view of this obseiiation, the possibility that some de¬ 
hiscence could increase the piobabihty of peimanency of 
niobilitj* must be consideied 

In Case 10 I puiposely cieated a footplate opening in the 
aiea of fiagmentation, and placed the tiansposed cius o^ei 
this opening and packed gelfoam aiound the cius (see Fig /) 
Theie vas consideiable postopeiative tinnitus, and the healing 
test four days aftei suigeiy showed less air conduction im- 
Pioiement than has been obseived in most of the othei cases, 
in addition, theie was a slight depiession of bone conduction 
acuitj- foi the higliei frequencies 

The peimanency of the lesults obtained bv the monociuial 
tiansposition teclmique must await the passage of time Case 
1 has maintained a 20 db level at thiee months aftei suigeiv 
Case 2 has a 15 db le\ el at tr\% o months The i emaining cases 
laie had onlv six weeks’ oi less follow-up at the time of 
'mting 

In Cases 11 and 12 the natuie of the pathologj' vas such 
Ibat the longest cius obtainable did not leacli the footplate, 
^n fact, in each instance onlv half a ci us-length was available 
small piece of meatal bone was inseited between the end 
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Stimulate 0.1 ® Whether this bony inseit Mali 

pieTnf p® uff ^ refixation cannot be stated at 

Ls sahifp the functional lesult 

was satisfactoiy, but in Case 12 it was not 

and levise Case 12, remove the lemains of the stapes 

brno ""'I ^a^tilage It should 

A vm 11 ^ ^ stiuctuie under 16X magnification 

To . ® peipendiculai to the long axis of 

Th s apes would peimit it to be pushed onto the incus 
inf-n fT ^ Pisvent penetiation of the “fabricated stapes” 
mto the pel ilymphatic space of the vestibule It is my feeling 

flooo’mT where a ciuial ti ansposition cannot be 

if noo TT 1, leasons, autogenous tissues should, 

TVi H ^ used to establish functional ossicular continuity 

poIyeUyleT^tantalum oi 

entile stapes was easily mobilized, 
nfnoo) ^ Case 14 theie was consideiable 

mnii Jufiltiation of the footplate and only minimal 

11 y was obtained In Case 15 a monociuial transposition 
w attempt to loosen the posteiior crus fiom 

e 00 p a e by piying behind the cius caused a fiactuie of 
s cius in its mid-portion This made tiansposition im- 
ossi e, and a Fowlei type of opeiation was earned out It 
was not possible to oveicome fully the impedance to good 
0 11 y n Case 16 a fan degiee of preopeiative ossiculai 
unc ion was piesent befoie suigeiy, and it was not deemed 
justifiable to use the ciuial transposition technique 


PISCUSSION 

JK ^entile stapes footplate cannot be easily mobilized, 
the ideal technique would seem to be one which would bypass 
the otoscleiotic lesion and yet maintain some type of ossiculai 
functional continuity with a mobile section of the footplate, 
without penetiating oi distuibing to an appieciable degiee the 
contents of the vestibule of the labyiinth Fowlei’s technique 
was the fust to be diiected towaid this objective, howevei, 
even m seemingly suitable situations, the aiea of the posteiioi 
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crus may be fixed, even though theie is no gross evidence of 
otosclerotic fixation at this point on inspection 

In the technique desciibed by Schuknecht, the cential thin 
niea of the footplate is fiagmented, the stapes cruia are le- 
moved and functional continuity established by the insertion 
of a fine tantalum wiie between the incus and the fiagmented 
footplate Distuibance of the vestibulai contents heie is 
niinimal, but the theoretical objection to the intioduction of a 
foreign substance has been raised, however, as far as is 
known, tantalum is well tolerated in all tissues 

Shea has evolved a technique in which he removes a large 
segment of, or the entire footplate and both ciura He seals 
the oral window wnth a vein graft, and inserts a polyethylene 
tube bettt een the incus and the mvaginated vein graft This 
obiiouslv creates considerable disturbance of the vestibular 
contents Long range tolerance of polyethylene exposed in 
the tjTnpanic cavitj* m this manner remains to be determined 
Wullstein has stated that, in his experience, plastic prostheses 
used in tjTnpanoplasty suigerj* are eventually rejected by the 
tissues, however, the plastic material he used was not poly- 
othj lene 

The stapedioplasty technique described by the author em¬ 
ploys the footplate fragmentation principle of Schuknecht, 
ut instead of using a foreign substance for restoring func- 
lonal continuity,', utilizes precise crurotomy and monocrural 
transposition for re-establishing ossicular contmuitj' Hear¬ 
ing improvements obtained by this technique m a small series 
of cases have surpassed results obtained by previous methods 
m the author’s experience 

An improvement in the means for fragmenting the foot- 
P nte IS needed Further refinement of instrumentation is 
possible If the mucous membrane on the footplate could be 
ole\ated before fragmentation is started, then the membrane 
could be rolled back on completion of the fragmentation and 
serve to seal the penh-mph space This might also lessen the 
ondency toward scar tissue formation around the footplate 
fragments A microscopic knife and elevator are being de¬ 
veloped for this purpose. An incision through the mucous 
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membiane between the ciuial sites with elevation away fiom 
this line should encountei veiy little bleeding 

Whethei gelfoam is the best mateiial to pack aiound the 
tiansposed cius is to be consideied Small pieces of tj^mpaiuc 
mucosa fiom the piomontoiy could be consideied foi this 
puipose If the tiansposed cius maintains its new position, 
no packing at all may be needed 

If theie IS eventually any tendency towaid lefixation of 
the footplate fiagmeiits, ci eating a laigei dehiscence and 
coveimg this opening befoie tiansposing the cius should be 
consideied (see Fig 7) A small piece of thin peiichondiium 
could be easily obtained foi this puipose and placed undei 
the mucous membiane flap A vein giaft as used by Shea 
could be similaily utilized, howevei, obtaining a vein giaft 
adds to the complexity of the opeiation 

It should be pointed out that if ciuial tiansposition is used 
as a salvage pioceduie aftei inadveitent fiactuie at points 
othei than those indicated in the section on technique, then 
optimum lesults cannot be anticipated If, aftei initial in¬ 
spection of the stapes, monociuial tiansposition seems to be 
indicated as previously discussed, then the technique desciibecl 
can be earned out piecisely, and a high degiee of piedictabihty 
of healing impiovement should be possible 


SUMMARY 


1 A new technique foi stapes suigeiy in clinical otoscleiosis 
is desciibed It incorpoiates the following featuies 

« The new conduction pathway bypasses the otoscleiotic 
lesion 


b Re-establishes functional ossiculai continuity by mono 
ciuial tiansposition 

2 The healing impiovement to be anticipated seems to be 
highly piedictable m piopeily selected cases as deteinime 
by initial inspection and palpation of the stapes at the ime 
of suigeiy 
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PAN-pacific surgical association 

The Eighth Congiess of the Pan-Pacific Siiigical Associa- 
>on Mill be held in Honolulu, Hawaii, Septembei 28 thiough 
^ctobei 5, in I960 

All membeis of the piofession aie coidially united to at- 
and aie uiged to make aiiangements as soon as possible 
fei ivish to be assuied of adequate facilities 

An outstanding scientific piogiam bv leading suigeons 
pi onuses to be of mteiest to all doctois Nine suigical 
Pecialtj’ sections aie held simultaneously 

Furtiiei infoimation and biochuies mav be obtained bv 
pH ing to Di F J Pmkeiton Diiectoi Geneial of the Pan- 
acific Suigical Association Suite 230 Alexandei Young 
ihg, Honolulu 13, Hawaii 



THE BIOCENOLOGIC APPROACH TO BLACK HAIRY 
TONGUE WITH NEW CONCEPTS OF ITS 
TREATMENT‘ 

Secondary Mycosis Linguae of Pathologic Significance 

Merrill Lineback, M D , 

College Paik, Ga 

The pieseiit study of nine case lepoits and analysis of 118 
1 elated cases of “coated” tongue vaiying fiom white, patchy 
to yellow-biown, is the culmination of thiee yeais consideia- 
tion of the pioblem of the etiology and tieatment of hhcl 
hmiy tongue, and a seaich foi a unifying concept that would 
explain all of the vaiious manifestations and appaiently con¬ 
flicting ideas about the disease The authoi’s own concepts 
have been vaiiously hit-and-miss, until eaily 1958 when fiuit- 
ful cij’^stallization of the paiameteis appealed in two timelv 
articles, one by Winei’ and the othei by Makowei - The 
lattei IS the moie valuable of the two, with the discussion of 
biocenosis which, foi the pi esent authoi, contains the unifying 
concept so long sought Both ai tides will be consideied m 
inoie detail fuithei on in this papei Othei acute and chionic 
diseases, often involving coating of the tongue, aie not lelatec 
to the entity undei discussion and vull not be consideied heie 
These include leucoplakia, phenol poisoning, scarlatina, acute 
tonsillitis, typhoid fevei, typhus, measles, and Vincents an¬ 
gina Fust, it would be valuable to mention what has been 
done up to now in the attempt to analyze the entity of bl<ic<. 
haiiy tongue 


HISTORICAL 


Heidingsfeld' in 1910 was the fust to review the liteiatuie 
on the subject, and he credits Rayei with the original e 
sciiption of the disease in 1835 At this time (1910) ttie 
etiology was considered of two types a tine hairy tongue 


•Kcad at the inuotliiK' of On Atlanta I'jt 
I'dlioi s Note TliH 111 imisoi Ipt rueUad In Tin naMiii, 
icccptdl foi publlt atlon Ian I'l I'lO 
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that oiigmated as an anomaly of development fiom embxj'onic 
life and developed latei, possibly confined to definite aieas 
of the tongue doisum, and a false haiij'^ tongue that owed its 
oiigin to local nutation, infection, tobacco, antisepsis oi 
syphilis In his Case 1, Heidmgsfeld described filaments 
pi ejecting fiom the doisum of the tongue which could often 
be tiaced to an oiigin from papilla-like sites m the stiatum 
coineum These filaments often pieseive a feathei-like ap¬ 
peal ance Another chaiacteiistic is the foimation of ab¬ 
normal papilla-like bodies, or epithelial nests, which he called 
“epithelial founts ” A moie accuiate desciiption of the pathol- 
ogj IS that of Laskaris and Curtis^ in 1949, who desciibe 
fihfonn papillae which have the supeificial appeaiance of 
hairs One has only to recall then ectodermal origin The 
feathery nature of the filaments is important in serving to 
tiap micio-organisms, food particles and tobacco stains, much 
as the baleen of the light whale traps crustaceans for its 
aouiishment This aspect will be considered in more detail 
later 


Pdlsbuiys in 1950 ^ described the clinical picture as being 
aiade up of biomi to black pseudopapillae confined to the 
posterior half of the tongue doisum He considered the 
otiologj' to be as yet unproven 

Kleiner t'' in 1946, thought the etiology was due to excess 
tobacco, and was unable to effect a cure with large doses of 
penicillin 


Laj-ne and Watson' in 1941, caused a deficiency of nicotinic 
acid m dogs and developed lesions on the tongue similar to 
alack tongue in the human They also postulated a relation 
a lack hairy tongue to human pellagra 

eidman' in 1928, reviewed the literature and found one 
aase associated vnth diabetes It is noteworthy that all the 
ceth had been extracted years prioi to development of the 
ack tongue in this case 


n a Surrey of the literature in 1949 Laskaiis and Curtis" 
^ound a more or less definite floral association in BHT micro- 
^acci, alpha hemolytic streptococci, gram negative diplococci, 
cp otrichia, monilia, and actinomyces-like organisms, filiform 



THE BIOCENOLOGIC APPROACH TO BLACK HAIRY 
TONGUE WITH NEW CONCEPTS OF ITS 
TREATMENT ^ 

Secondary Mycosis Linguae of Pathologic Significance 

Merrill Lineback, M D , 

College Paik, Ga 

The present study of nine case lepoits and analysis of 118 
related cases of “coated” tongue varying from white, patchy 
to yellow-brown, is the culmination of three years considera¬ 
tion of the problem of the etiology and treatment of black 
hmi y tongue, and a sear ch for a unifying concept that would 
explain all of the various manifestations and apparently con¬ 
flicting ideas about the disease The author's own concepts 
have been variously hit-and-miss, until early 1958 when fruit¬ 
ful crystallization of the parameters appeared in two timely 
articles, one by Winer' and the other by Makowei “ The 
latter is the more valuable of the two, with the discussion of 
biocenosis which, for the present author, contains the unifying 
concept so long sought Both articles will be considered m 
more detail further on in this paper Other acute and chronic 
diseases, often involving coating of the tongue, aie not i elated 
to the entity under discussion and will not be considered here 
These include leucoplakia, phenol poisoning, scarlatina, acute 
tonsillitis, typhoid fever, typhus, measles, and Vincent’s an¬ 
gina Fust, it would be valuable to mention what has been 
done up to now in the attempt to analyze the entity of hlac 
haiiy tongue 


HISTORICAL 


Heidingsfeld'’ in 1910 was the first to review the literature 
on the subject, and he credits Rayei with the oiigmal e 
scription of the disease in 1835 At this time (1910) e 
etiologj'' was considered of trvo types a tnie haiiy tongue 


•Read at the meeting- of the Atlanta Eje Bar Nose and T 
Pditor s Note This manuscript receiaed in The Ear\ngoscope 
accepted for publication Jan I'l 1159 
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the keiatosis Montagna^- in 1956, leported on the enzjmatic 
hjdiolysis by ciop juices of ingested keiatin in the hawk and 
mltuie This obseivation •will have beaiing in the discussion 
latei involving biocenosis 


This bungs the discussion up to the piesent time, and foi 
the most part authors who have VTiitten on the subject have 
limited their presentations to the tongue alone, forgetting that 
the part is not the whole, and not seeing the tree for the moss, 
as it -neie For the fully developed picture of BHT resembles 
nothing so much as a dense growth of moss on a tree trunk 
uTiat IS more important though, is the fact that the patient 
imself IS diiectlj’ concerned about his state of nutrition and 
resistance, for example Not just one isolated tissue oi organ 
to be considered in BHT, but the entire patient himself 
e general tendency in medicine today is to treat sjmiptoms 
and oieilook the needs, pathologj' and treatment of the whole 
patient, despite the warnings of advanced medical circles 
e concept of the whole patient must be extended to his 
^roily, neighborhood, community, lepon and finally to the 
na ion, yes, and to the world as a unit Herein lies the pio- 
posed^\alue of the concept of biocenosis as noted by Makowei^- 
in 1958 coming from the Greek, koinos, meaning common oi 
at pertaining to the community, population, oi public In 
inoie specific terms, it means a biologic community oi popula- 
lon and the relationships of all members, both macio and 
wicjoscopic The term is similar to ecology, but this latter 
as a more limited meaning derived from the Greek, oik os, 
ouse The term symbiosis, coined by* deBary’^ m 1879, has 
an^\/° Piedommately mutually useful associations, 

■‘lakowei, therefore, uses the term mutvahsm for these 
BH^ play a majoi part in the syndrome of 

relationships as a mici obiocenologic population 
toi ^ ^^^ous membrane and epithelium of the upper lespiia- 
*' and alimentary tract must be considered here 

^otes three tj^ies of such relationships betveen the 
micio-organisms (guests) as follows (see 
^ When the relation between the two results in 
2 host, 01 in disease, it is kno'v\Ti as paiasitism, 

J lesults in tolerance, commensal, and 3 if both derne 
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bacilli, the piopoition vaiied with the case They conclude, 
with seiious doubt, that theie is a paiasitic etiology of the 
condition Some, oi peihaps most, of the bacilli and acino- 
myces-like oiganisms weie found to be lactobacilli, in fact, 
organisms in two out of thiee cases studied by these authors 
lefeiable to lactobacilhis acidophthis weie found to be im¬ 
planted in the haiiy tongue filaments The lathei consistent 
piesence of aciduiic-type oiganisms indicates they have sup¬ 
plemented noimal tongue floia as a lesult of inci eased acidity 
of salivai 3 '^ secietions, then feimentative acidic activities 
insuie a continuous chemical nutation, as noted by Svni 
buine 


MODERN EVIDENCE 

Winei” desciibes the filifoim papillae as being giouped ni 
paiallel lows acioss the tongue and as being most numeious 
of all papillae The epithelial cells coveiing these foim a 
holloiv-shaped cap which noimally undeigo hyaline degeneia 
tion and aie cast off In pathologic conditions in man my 
develop heavy keiatin tips, while in animals they aie noima 
so thickly coveied with keiatin that they add a lasp-i 6 
appeal ance oi “feel” to the tongue suiface He 
the etiology as made up of vaiious bacteiia, fungi, anti lo i 
mouthwashes, and nicotinic acid deficiency The pigmen i 
definitely not melanin The BHT contains incieased keiatin 
with an inci eased numbei of moniha Thiough excess aci i 
keiatin is not shed Conveisely theie is excess shedding see 
in the geogiaphic tongue This lattei is fiequently ' 
with dilute hydiochloiic acidification As to the ’ 

he found that oial antibiotics may pioduce epithelial ^ 
plasia of the filifoim papillae, while paienteial penici 
pioduces a piohfeiation of the capillaiy ,j. 

eosinophilic mfiltiation in the peiivasculai aiea of the p 
laiy cutis, and is a pseudokeratosis without ,o. 

the stiatum coineiim He also noted that an obseived 
lation of the uppei epithelium in sections of BHT 
to that found in warts He theieiipon used a ^ 
podophyllm locally, and in two weeks was able ^ . 

case desciibed m his interesting article He ^ of 

addition, oial tioches of vitamin A to inhibit lecu 
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with abuse of antibiotics, the immunitj’' state and the niitii- 
tional balance of the individual determines the degree of in¬ 
volvement of the epitheliums mentioned above 

Sometimes fatal extensions, fiom pulmonary mycoses to 
the meninges and encephalon itself, are known to have oc¬ 
curredThese \airations (see bacteriology) determine the 
color of the tongue, whether white and patchy, or more dif¬ 
fusely yellow-brown to the diagnostic mossy BHT Along 
w ith this lingual pictui e patches of kei atotic vegetations have 
been found in the pyriform sinuses and even in the naso- 
phaijmx BHT is not usually found associated with debilitat¬ 
ing disease, such as diabetes oi cancer Antibiotics are the 
niajoi causes of the syndrome, because of the injudicious use 
nnd abuse of their known usefulness, in fact, antibiotics 
themselves may be considered the product of a miciobiocenotic 
lelationship, that of antagonistic activities developed in other 
biocenotic communities, whether in the culture vat or in the 
human body One might, therefore, extrapolate backwards 
in time and speculate from UiTs finding that skin and Iran 
nngi are able to produce antibiotics, that the etiology' of BHT 
nad a basis from the beginning of its description in 1835 
(Rayei) m antibiotic activity', long before even the discoveries 
of Flemming In a woi d, BHT nowadays may' be consider ed a 
buly ‘‘iatrogenic” disease Finland’® notes that large doses 
0 tetracyclines may' also giv'e use to sore tongue or blccK 
cheilosis and rectal nutation m some patients 

The possibilitv of mutnUons in microbes as a result of ac- 
Qiiiiing resistance to antibiotics is a question only fuithei 
loseaich can elucidate Mutation as a result of ‘‘fallout” 
sibT nucleai weapons testing is a definite pos- 


h - f) ^ P^ihlic health aspects of antibiotic abuse ai e illusti ated 
' le AMA Committee on Medicolegal Pioblems,’" which 
6'iened a report in Veterinary Medicine, which states that 
^ out 6 pei cent to 12 per cent of milk reaching the consumer 
^ontains penicillin ranging fiom 2 to 80 units per glass 
of mv patients give a histoiy' of copious milk consump- 
ou, and not a few at one time oi another dui ing the w intei 
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benefit, mutual One may veige giadually over a peiiod of 
time into anothei, when antibiotics oi othei agents destioy 
the noimal floia of the mouth, foi instance, theie lesults in 
the low resistance patient, or in the young oi veiy eldeily 
debilitated one, the acute infection known as “thiush,” a paia- 
sitism If, in the more resistant individual and in one in a 
lelatively good state of nutrition, the antibiotics merely 
desti’oy the sensitive micro-organisms, leaving the resistant 
ones to develop and eventually “overgrow,” then a tolerance 
IS often noted and the commensal relation is seen One often 
sees cases of “thrush” in children and one or more phases of 
BHT or other evidence of moniliasis, such as vaginitis oi 
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external otitis, in the adults of the family group Frequently 
seen is external otitis with a concomitant fungus of the tongue 
m the same individual 

Many patients have given the history of antibiotics seveial 
years prior to having the BHT or milder modifications thereof 
uncovered during routine mouth and throat examinations, 
and they have, until then, been unaware they had a tongue 
lesion Upon careful questioning they nearly always admit 
having a fetid breath or a “bad” taste in the mouth Such 
lesions again are frequently noted by patients themselves, 
and only after careful recollection can they lemembei evei 
having had prior antibiotics Only the most hardy of patien s 
have no symptoms with then BHT, the usual finding is tha 
mild to more serious pathology and localizing symptoms aie 
presented The number of invading organisms, oi rather tie 
number of resistant ones, which seem to be on the mciease 
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acioss the tongue Pexsistence in cleaning is a definite le- 
quiiement foi success, both foi the physician and patient 
The lattei was often instiucted to use gauze 4x4s as an aid 
at home 

Aftei the association of acidophilic bacteiia and fungi was 
noted, ships of pH papei, knomi as pHydiion strips, and ob¬ 
tained fiom Micio Essential Laboi atones, BiooldjTi 10, New 
loik, with a lange of 4-9, weie used on the tongue when 
the patient nas fust seen, and dm mg the phase of treatment 
The enviionment was definitely acid, pH 5 oi 6, while normal 
controls neie found to be consistently alkaline or neutial 
Dniing treatment with pancreatic enzyme therapy the re¬ 
action was also alkaline It is interesting that confirmation 
of this pH factor as influencing the presence or absence of 
fungi was found in a recent communication by Yannoulis in 
1957 =" He was interested in the pH found in laryngeal papi- 
Jomatosis and found Monilia most fiequentlv with an acid pH 
The lower the pH the more resistant w'as the fungal condition 
fo tieatment The present wiitei has noted a tendency to 
this resistance of the lingual cenosis to treatment with low 
pH, but no definite conclusions can be reached at this time 

Among the various chemicals used in the many attempts to 
oleai up lingual coating weie 3 per cent gentian Molet, 
^^iilgan,® Desenex,® Decapijm,® tincture of mviih, and 
oti Icide® in a 1 4 dilution wnth w'atei 

Moie recently the alkaline mouthwash Cepacol® has been 
Ued With good results in keeping the reaction in the mouth 
at a nioie favorable pH It is also helpful in combatting the 
' musky taste of the pancieatm pow’dei Plain baking 
a has also been advocated as adjunct in blushing the teeth 

^01 sum of the tongue and keeping the reaction at an 
ulKahne pH 

" —The mouth, according to one obsei\ei, is the 

^ mi best orifice of the human body” The contrast to the 
^®ai\e case with wdrich monilia may be isolated from the 
the abundance and vaiietj. of resistant organisms in 
f epithelium makes isolation of the offending fungus 
^ I'eh more difficult Fungi are omnipresent here and 
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months have lepoited that then milk had a bittei oi "off” 
taste 

Many patients volunteeied the information that emotional 
shams oi neivoiisness seemed to cause moie “acidity” in the 
mouth and uppei gastiointestinal hact The psychoneuiotic 
factois as one of many causes of BHT aie inteiesting, but 
not conclusive 


METHODS OF TREATMENT AND MATERIALS 


Coloi Photog)aplmj —In the piesent study only the moie 
obvious BHT patients had then tongues photogiaphed befoie 
and aftei tieatment One case of submandibulai abscess, an 
extension fiom BHT, is piesented in the color mseit to this 
papei, and thiee photomiciogiaphs of biopsy sections fiom le 
tongue 


Mechanical and Chemical —At fust the usual monilici es, 
such as gentian violet oi ciystal violet, weie hied as topica 
applications on the tongue, and then as a 1 100,000 ^ 

wash 01 gaigle In the acute “thiush” phase this would e 
relatively effective when Nystatin® was used concuiien y» 
but at the time of application to a yellow-biown oi ^ 
tongue, it was noted that veiy seldom did it penetiate 
the piotective mucoid blanket, and as a lesult the condi ion 
peisisted Mechanical sci aping with a spoon-type ^ 

was next hied with moie success in diiectly icaching 
tongue suiface, next, a ball of gauze held with a Kelly foiceps 
seemed to aid m lemoval of the slick blanket of mucus, n 
with all this mechanical effoit the aveiage time neede o 
deal up the suiface of the tongue to a noimal leaction an^ 
appeaiance was about two months, vaiymg fiom two , 
to almost two yeais in one case Often the condition 
leappeai, usually aftei a lound oi two of penicillin oi o 
antibiotics That the pioneei spiiit is not yet dead is e 
denced by the acumen of one patient m using the old coin 
to sciub the doisum of the tongue, and when that 
huit he switched to “sheeting” or builap in six . 

This would peel the coating and “haiis” off hke the . ^ 
of an onion Lastly, the best effect could be 
No 10 blade held in the Kelly foiceps and shaved oi s I 
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the specimens Wheie possible stains for fungi weie done in 
addition to the loutine H&E pioceduie One pathologist 
agieed ivith the diagnosis of BHT, the othei deemed fiom 
the micioscopic pictuie foi simplicity’s sake and consistency, 
that the specimen was a squamous papilloma Chionic in¬ 
flammation was piesent in both, in Case 7, the lete pegs 
'leie moie iiiegulai in then configuiation In the photo- 
imciogiaphs in the inseit, the hypeikeiatotic “caps” aie easily 
seen, in spite of then somewhat tangential sectioning dining 
Processing The “baleen” natuie is seen to be due to the 
unshed keiatmized filaments The captuie of these piocesses 
of debus and bactei lal-fungal colonies is illustiated This 
fundamental pictuie is no diffeient than that found in the 
Pillsbuiy textbook and the “Atlas” of Aithui C Allen The 
biopsy site is geneially in the mi dime of the posteiioi half of 
the tongue and anteiioi to the cncuniyallate papillae as the 
tip and edge oi boidei of the tongue is not inyolyed in this 
biocejwsis 

Enzymes and SuppoHive Theiapy —The pancieatm used in 
this study IS the whole panel eas which had been defatted, 
completely dehydiated, and then powdeied It is about six 
times the U S P 01 N F potency When the patient was 
list seen and found to haye one of the “coats” of the BHT 
sjTidiome, a pH deteimination was made, and usually the 
reaction was found on the acid side of the pH scale A BA 
Pate and Sabouiaiid plate weie then planted with tongue 
sciapings Next, the tongue Ayas geneiously powdeied with 
Pancieatm which Ayas alloAved to leniain on the tongue fiom 
I'e to fifteen minutes, the patient being mstiucted not to 
^'hile the powder is in the mouth Aftei spitting 
u he accumulated saliya, the affected aiea of the tongue 
^ as then shayed or sciaped AAuth the No 10 blade held fiimly 
^ ^^clly cuiAmd foiceps It AA'as found that the pancieatm 
Pa and dissolyed the mucoid blanket and filifoim 

Pitb rnA'olyed Lastly, the tongue AAms geneioush’’ sAAmbbed 
sti ^ crystal Auolet aqueous solution, the patient AA'as m- 
us clean his tongue at home and AAmmed not to 

da\ ^^rn oyei fiye days at a time AAuthout lesting seA'eial 
oft] ° P^^^'^rit leactions Vigoious biushmg of the doisum 
'0 tongue as often as piacticable aa^s adAused 
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appeal often in noimal mouth cultuies, but it is in the patho¬ 
genic states induced by antibiotics that they assume medical 
impoitance 

Fiom the evidence to be piesented in the case lepoits, the 
pievious association of Candida and othei fungi as well is 
accepted, but emphasis is on the secondaiy and paiasitic 
natuie of the infection The baleen natuie of the keiatimzed 
filaments is again i ecalled, howevei, in thi ee of the nine 
pioven cases of BHT Geotnclmm was isolated This fungus 
has a clinical pictuie, oially, almost identical with the oial 
lesions of Candida, in fact, cultuiing is the only way to dif- 
feientiate between the two, as the tieatment so fai advocated 
has been veiy diffeient for each This is contraiy to a lecent 
editoiial comment which stated “ it is quite evident that 
secondaiy infections due to fungi (paiticulaily the moniha) 
aie infiequent and do not constitute a seiious pioblem with 
antibiotic theiapy By using the Hyland Laboi atones blood 
agai and Sabouiaud’s dextiose agar in the plastic plates oi 
petii dishes, the following micio-oiganisms weie isolated 
diphtheioids, aeiobic giam positive spoie-foiming bacilli, 
Aei o-bactei-Klebsiellas, alpha stieptococci, flavo-bacteiia, 
Cladosponnm sp , Vei ticilhnm sp , Pemcillmvi sp , Rhodoto- 
ilda sp , giam negative cocci and diplococci lesembling pig¬ 
mented Neissei la sp , Candida sp not albicans, Candida albi¬ 
cans, and Geotiichum Much of the coloi, therefoie, could 
come fiom the vaiious coloi foimeis heie mentioned, m addi¬ 
tion to decaying food pai tides, tobacco stains and othei food 
colois, eg, hcoiice, blackbeiiles, nuts, paiegoiic and non 
compounds 

In oidei to be ceitain that, in taking cultuies fiora patients, 
loom contaminants weie not giown and identified as coming 
fiom the tongue, seveial blood agai and Sabouiaud’s plates 
weie exposed foi 24 houis in the mam tieatment looms, then 
placed in the incubatoi All fungi giown weie identified as 
non-pathogenic non-spoie foimeis Cultuies weie, at the same 
time, taken fiom noimal appealing mouths and tongues, but 
no fungi weie giowm An occasional yeast, not Candida, was 
isolated, as weie noimal mouth oiganisms 

Pathology —The Mai tin coie hand dull was used to obtain 




Fig 1 The tongue of case 1 
which hod persisted for two 
and one-holf years showing 
BHT 



Fig 2 Same tongue os m 
Fig 1 showing result after 
one week of pancreotin 
powder and vigorous scrub¬ 
bing with toothbrush 



1 

w. - - 

Fig 3 Tongue of Case 2 
showing the mossy op- 
peoronce 



f>3 4 Aspergiffus was one 
of several fungi isolated in 
Case 3 



Fig 5 Tongue of Case 4 
from which Geotnchum was 
isolated 



. I 


Fig 6a Biopsy section of 

Case 4 (low power) show 

mg clomps of bacteria and 
debris Filiform hyperkera¬ 
tosis IS well illustrated 



6b Higher power of section of hyperkero 
epithelium The occumulotion of debris in 
crypts fovors growth of resistont orgonis^^ 
the various fungi, these cannot be reoched 
ordinary solutions, but pancreotin being o 
□tolytic, enables vorious 
ering agents to reach the source of the bio- 

dfoQic growth 



1204 


LINEBACK BLACK HAIRY TONGUE 


Seveial patients volunteeied the information that the taste 
of paneleatic powdei, while not too pleasant and of a 
“musky” scent, was neveitheless much moie palatable than 

Nystatin ® 


CASE REPORTS 

1 Ml RGB was a 45 jeai old cai renter, ho sustained 

fiacture XMthout loss of consciousness J'e ^ell back a 

SIX foot laddei While being ti^^ted " the hospitM^tm^^ 
thiough the right tempoial bone 1 multitude of 

developed BHT fiom extensive penicimn pi ophjja^^ 
vaiious pioducts weie curette At times, m 

almost dailv sci aping with the laige piesciibed anti 

despaii, he would consult with anothei P^usician, i\ i 
biotic tioches, which made the condition woise ,,ould 

eating fiozen chicken the ‘d A foul odoi and 

aeain become as extensive as foimeily (see rig a; ^ 

S n^s noted by the patient The pH of the tongue ^^as 5 

Seveial cultuies of the tongue sciapings 'jore f,rst nas 

yeasts and fungi Cladospoi ntvi and Oci ggyeial in 

thought to be GeotncUum ^“/te "ly chance he the lemainmg 

fected teeth lemoved bj his dentist, and gum ,Xmt as a taitai control 
the BHT peisisted Then on the advice of i s dentist as^a^im 

measuie, he started using a piopiietaiy X'neaied Wien he did not 
and in one week the tongue lesion on Pancreatin powdei 

use the powder the coating retuined, s® he was put on Pan ^jg^rousU 
charts three times a dat and instiucted to hi ush the tong 
aftei 15 minutes Since then the pH ho® ^ ^'as placed 

alkaline and the tongue lemains clean (see Pig a »e remains 

on Entozyme® tablets 1 1 d, Allbee with C® capsules p c, ai 
free of coating at the present w'liting 

2 Mr RT, a 76 year old retired farmer, was ‘ X^diUon^the tongue 

epistaxis and found to have Rendu Osier s disease I" ^ having a 

was "mossj” (see Fig 3), and he lecalled after a ^ viousl>, bu 
senes of penicillin shots foi a ‘cold about two treatment 

stated that he was in no discomfoit He arew out no fungi, but 

but did permit culture of tongue scrapings This v o gggi 

did leveal nume.ous yeasts, not Candida, Uvf rfds 

diphtheioids and unidentified pigmented giam positi numerous 

3 Mrs PC was a 48 yeai accident prone housewife for 

complaints, who had leceived the gamut of antiX^^^^^ of the fore 
vaiious auto accidents and a lecent accidental h“lie o a 22 

head The missile grazed the skin and bone while she wa d 

calibei pistol When she came in complaining .‘J,„Xgue letcaled 
wanting moie penicillin foi control, examination of the t ng^^^ 

BHT (see Pig 4) Cultuies of the tongue showed non hem J 

?occT and diphtheroids The.e were a variety of (“"f. 

5 pormm. ^east, not Candula, and one colony of ,emains f-ec 

well on pancreatin and suppoitive vitamins The tongue 

of coating r£,nvcla was the 

/, Mr RT. a 45 tear old chicken farmer fiom fgcaiied bavinS 

mist interest ng and conscientious of all the patients ^ fears prior to 
mostiniereia 6 ^ appioximatelj ^s usual 

®ot?L ffee Fig 5) Duiing the inteiim he carried out m 

Tulm^with -bid, involved dumping >00 




Rg I The tongue of cose 1 
which hod persisted for two 
and one half years showing 
BHT 



Fig 2 Same tongue as m 
Fig 1 showing result offer 
one week of poncreatin 
powder and vigorous scrub¬ 
bing with toothbrush 



Fig 3 Tongue of Case 2 
showing the mossy ap¬ 
pearance 




Fig 5 Tongue of Case 4 
from which Geofnchum wos 
isolated 



Fig 6a Biopsy section of 
Case 4 (low power) show 
mg clumps of bacteria and 
debris Filiform hyperkera 
tosis IS well illustrated 



Fig 6b Higher power of section of hyperkera 
totic epithelium The accumulation of debris in 
the crypts favors growth of resistant organisms 
and the various fungi, these cannot be reached 
by ordinary solutions but poncreatin being a 
kerotolytic, enables various surface tension 
lowering agents to reach the source of the bio- 
cenofogtc grovrth 





Fig 8 The yellow brown of 

case 6 Geofrichom was iso 


lated 



Fiq 9 BHT that had persist 

,d^nCase 7 for ct eo 

SIX months She was unable 

to protrude the tongue any 



Fig 10 Same Cose 7 show 
mg left submandibular swel 

mg in addition to fatty tissue 

normolly present m this 
obese individual 



11 Biopsy of tongue m 
ise 7 {oil immersion) 
awing clusters of small 
dies which could not be 
itmguished from certain 
nai Her cootmg hod 






Cose 9 This was ^^e not 

-artsolated'h- the scrapmps 

treatment and biopsy 
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antibiotic feed at suitable intenals into the feeding troughs Each tune 
he would be engulfed in a cloud of feed dust and antibiotic powdei It 
IS presumed that this it as the cause of his BHT, constant daih exposure 
to small quantities of tetracvcline and othei antibiotics Instead of buving 
an expensue tongue scraper at the local surgical house he hit on the 
idea of using the old fashioned coin cob This pro\ed most helpful in 
cleaning the dorsum of the tongue, and when it became too raw, he 
switched to burlap or “sheeting” cut into 6-inch squares This would 
enable him to peel the coating off like the la^els of an onion This pio- 
cedure would fairh well control the lesion but when within the past 
month, pancreatin powder was advocated, his tongue cleared within one 
week Cultures of the tongue showed Geotiiclium He consented to a 
biops\ of the tongue (see Fig 6) 

5 Mr WB, a TV-'veai-old business man, came in with a “bad cold” of 
mam months duration Examination leiealed an alleigic ihinitis and 
BHT see Fig 7) He gaie a histor\ of antibiotics eight months prior 
wr the beginning of this “cold” Tongue cultuies revealed Geotnclium 
He has cleared up w ithin ten da'v s of supportii e vitamins Allbee w ith C ® 
Entozime f and Dimetane 0 foi contiol of his rhinitis He denied prior 
historv of hai fei er, and nasal smear show ed up oi ei 50 per cent eosino- 
philes 


0 Mr BA. a 24-’iear-old druggist, had lecened a senes of antibiotics 
tor an acute upper respirators infection about six months prioi to e\ 
amination During the ensuing months he noted a foul taste in his 
Mouth and a constant “nagging’ ache in his throat The tongue was 
coated (see Pig s) and in less than a week treatment svith pancreatin 
powder tid on the tongue for 15 minutes the lesion was gone and the 
tongue was normal Geotnclium was isolated in cultures Reaction of 
the mouth saliva was pH 5 prior to therap' and when the tongue had 
tn *2®^ to normal reaction was neutral He remains well with suppor¬ 
ts e B complex ntamins and occasional use of pancreatin powder 


2 M P, a 34-^ ear-old nursemaid began noting an intermittent left 
swelling following eating and a \er\ 'bad taste” to her 
hinf ° She consulted several ph\sicians who prescribed various anti- 
thotfith no alleviation of her complaints tVhen she was seen in 
“p , tMe on August S, 1958 she had a haid tender mass in the sub- 
Eiana 2^^****^ point tenderness in and around the left submaxlllar^ 
tsee Figs 9, lO) The tongue was definitel' BHT Theie was 
arxed trismus, odTO and d'sphagia The sublingual swelling limited 
nourishment was chieflv liquids Oral temperature was 
diapnn accordinglv admitted to the hospital wath a tentative 

Ela^ MS of Vincent’s angma secondare to abscess of the left submaxillar\ 
etal BHT Smear from the mouth did not reieal an\ fuso-spiroch- 

culture eventuallv grew out a hemolj’tic staphvlo 
to fcp Ko fungi were noted A biopsv was adtised and agreed 

sixdaf given dailv I AL one gram of Kanamicin for 

the hourlv hot saline irrigations sublinguall' and external^ to 

duct “*“®®^*bular region On the sixth hospital da\ the left submaxillar\ 
saliiarf* catheterized after oral and external X-ra's failed to show a 
The X r 0 3 cc of iodized oil injected into AVharton s duct, 

smaller a'^ normal sialogram without an' dilatation of the 
tissue ^Be gland itself Xra's of her teeth were negative The 

treatment ♦v.'****^*^^ ^^® was thickened and eventuall' with all her 

chareed opened just below the papilla of the orifice, and dis 

facts^spo^°”“*' ^ of foul-tasting pus The best interpretation of the 

the surr ^® tint the left submaxillary gland was not involved but 

tion of .^ttooing lingual tissue was secondaril' in' ol' ed from the infesta 
tutina on’’ tongue The pH during the period of BHT 'vas 5 after insti 
P ncreatin po'vder method and 'igorous brushing of the tongue and 
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SCI aping with the No 10 blade, pH was neutial, and since lecoveiv of 
normal tongue appealance, pH has lemamed neutial 

8 Ml E D L, a 54-yeai old sti eet sweepei was seen the foiii th da> attei 
a seveie injuiy to the left eye, caused by a tiee bianch being deflected bv 
the windshield of the sweepei sti iking .i deep gash in the cornea He had 
been tieated by anothei physician for the previous foui davs with anti 
biotics but no mydiiatics A widespread ulceiation of his coinea was 
found, associated with a tiaumatic iritis Aerohacto sp sensitive onlv to 
chloramphenicol W'as cultuied fiom the ulcei He was lesponding pooih 
to standaid treatment and was hospitalized foi IV typhoid theiapi 
Duiing this admission it was discoveied that he had BHT (see Fig 12), 
which grew out a yeast and a Gtadospc)mvi sp Pancieatic powdei 
theiapy was then instituted and his vitamin intake incieased It was 
noted that his oculai disease did not impiove until the tongue lesion was 
undei contiol 

0 Ml MLP, an Sl-yeai old semi invalid with “back tiouble," was seen 
because of deafness and tinnitus He gave a history of having chewed 
tobacco foi almost "all my life" About tw'o yeais ago he had leceived 
a series of penicillin and "mycin” injections foi a “cold ” Foi a long 
peiiod pi 101 to examination he noted a "bad taste" in his mouth The 
tongue piesented the appeal ance (see Pig 13) doisallj of caiacul, oi 
black lamb’s wool, fiom the foiamen caecum to the tip, the appeatance 
nioie like that of a two toned automobile, being black on top and pmk 
along the sides The pH was 5 and cultuies revealed Candida sp but not 
Albicans He lefused biopsy and only reluctantly accepted an alkahiiizing 
regime foi Ins tongue lesion 


DISCUSSION AND ANALYSIS OP 127 CASES OF “COATED TONGUE " 

Eveiy one of the cases could give the histoiy at some time 
01 anothei, vaiymg fiom four yeais to the past few weeks, 
of having had one oi seveial of the antibiotics, including most 
fiequently the bioad spectiums piioi to examination Many 
patients who complained bitteily of a mild soie tin oat oi a 
constant ache best located m the hypophaiynx, came into tlie 
office lequesting “just a shot of pemciJlin” to cleai up the 
symptoms Needless to say, veiy few even got the antibiotic 
most sensitive to the actual infecting organism on the tongue, 
and then only when a seiious complication such as siibmandi- 
bulai abscess oi laiyngeal edema ensued 

Though only nine cases could be asciibed to BHT, theie 
weie 42 which could be classified as light yellow to biown, 
and 76 that weie white The BHT people had veiy few com¬ 
plaints, but when they did, the extensions weie moie seveie 
than in the othei gioups These extensions oi concomitau 
disease manifestations weie piesent in five cases out of the 
127 One had an accompanying sub-lingual abscess not in¬ 
volving the teeth oi sub-maxillaiy gland, one had acu c 
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edema of the light arji;enoid almost completely closing the 
glottis and responding well to ACTH and Mediol®, a thud 
had bilateral vocal cord edema with hoarseness as a result of 
the constant clearing of the throat initiated by the presence 
of the cenosis at the base of the tongue and a feeling of a 
“lump m the throat”, a fourth (see Case 8) had a severe 
corneal ulcer, from which Aeiohactei sensitive only to cliloro- 
mjcetin was isolated, and a uveitis which responded to the 
usual heroic measures onl}’- after his BHT was under control, 
and the fifth had a mild uveitis responding to tjTihoid therapy 
and mydriasis only after Ins lingual cenosis was cleaned up 

Practically all patients had one or more manifestations of 
allerg} involving the nose, throat or conjunctivae They are 
apparently oWeipzc fo own m garusms The white tongues 
most frequently had a yeast, not Candida, and many of the 
■'ellow-bioivn ones grew out one or more flavo-oiganisms, and 
usually just one significantly resistant organism Smears 
^ere taken in all patients, and not one had Vincent’s fuso¬ 
spirochetal organisms present When a purulent sinusitis 
appeared in several cases, it was treated with aeration and 
drainage and the appiopiiate antibiotic, while covering the 
patient ivith vitamins and anti-fungal agents Even then 
ese developed more of coating to the tongue which did not 
u ear up until the antibiotic was discontinued 

In addition to the allergic rhinitis sjmiptoms that practically 
^ patients manifested, other ENT complaints involved ex- 
suial otitis, from which monilia and other iesistant organisms 
I'ere cultured in 15 cases Referred pain either to the back 
th ^®uk, referred to the ear or anteriorly toward the 
Jroid legion, was noted in 34 patients 

I ^uuconutant sjTnptoms in other pai'ts of the body ranged 
^om \agiiutis in nine women, pruritus am and cystitis of 
^ual incidence in each sex, 23 males and 25 females Other 
Leases included diabetes m two cases, either uveitis oi 
'^^uer, oi both, in two cases, duodenal ulcer, submandi- 
laryngeal (arytenoid) edema, glottic trauma 
“ ug in vocal cord edema and hoarseness, one each. 

lu the 127 cases reviewed theie were about 5 per cent 
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lailuies in zesponse to tieatment Those cases in Avhich the 
initial pH Avas found to be 5, tended to zequiie a longei peiiod 
foi lesolution of the lingual cenosis than those in AA'^hich the 
pH Avas 6 01 gieatei Those that failed to cleai up Aveie those 
Avho did not conscientiously folloAA’’ the legime outlined foi 
them, 01 those Avho in spite of Avarnings peisisted in obtain¬ 
ing “shots” of antibiotics foi minoi uppei lespiiatoiy in¬ 
fections It IS to be emphasized again that peisistence both 
on the pait of the physician as Avell as that of the patient is 
necessaiy in oidei to obtain completely satisfying lesults 


SUMMARY 

Black haiiy tongue is not an isolated disease involving the 
tongue alone, it is actually a syndrome of the head and neck, 
Avith occasional manifestations in the gemto-uimaiy, gastio- 
intestinal, cential neivous system, and Avith often seiious 
local extensions The various stages in its development can 
be unified by the concepts both of mtci o- and maci o-biocenosis 
The heietofoie multiple compartments into AAdiich the “coated” 
tongues AA’-eie divided, fiequently caused haii teaiing exaspeia- 
tion so that the physician often found himself ti eating a 
concept lathei than the disease or the patient, can noAV 
laigely be discaided Rational tieatment and management 
can be based on physiologic and cenologic piinciples AAdiich 
gieatly simplify the mattei Involved in the syndiome of 
BHT aie 


1 It is piactically alAvays initiated by the antibiotics AAdiicli 
suppiess sensitive micio-oiganisms, allowing the vaiious le- 
sistant bacilh, cocci, and fungi to develop then oAvn micio- 
biocenologic lelations in the featheiy fihmentaiy papillae of 
the tongue doisum The tip and sides of the tongue aie not 
involved This paiasitism is secondaiy and not piimaiy, 
neveitheless, it causes moie oi less distiess to the patient, 
depending on his lesistance and the state of his immunity 
The titei of these last two factois detei mines its manifesta¬ 


tions, Avhether "thiush” in those with weak constitutions, 
01 a “coated” tongue that vanes fiom AA^hite, thiough yellom- 
biOAvn, to black haiiy oi “mossy” tongue in those of stiongei 
lesistance The oial acidity piobably detei mined by acidiinc 
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micro-oiganisms tends to peipetuate this state of cenosis by 
pieventing the noimal attrition of the keratinized filifoim 
papillae The oiganisms aid in this by foiming a mucous 
blanket, i\hich pi events medication fiom i caching the souice 
of infection To maintain the nutiitional status of the in¬ 
dividual, B complex with vitamin C and sometimes laige doses 
of 01 al vitamin A aie essential 

2 AUeigic leactions to one’s own micio-oiganisms located 
on the tongue These vaiy fiom mild nasal stuffiness to the 
full-blovn typical alleigic ihinitis, and even puiulent sinusitis 
in patients who have nevei befoie experienced ‘ hay fevei 
The conjunctivae and lids may also be invohed, as can the 
exteinal auditoiy canals Fiequently theie is a moniliasis of 
the external canal concomitant with the same type of infesta¬ 
tion of the tongue Many patients complain of a dij thioa , 
01 an nutation of the thioat at the level of the cenosis, mti 
a constant desiie to cleai the thioat Paiabiomdylamine 
maleate has been found fai supeiioi to any othei antihista- 
nnne m ti eating these complaints The corticosteioids, while 
effective in contioiling the alleigic state, also favoi spiead of 
fungi 

^ The concept of a paiasittc cenosis is sustained, but em¬ 
phasis must be on its secondaiy natuie A multitude of le- 
sistant oiganisms can be found, both as to \aiiety as v»e I as 
fo quantitative numbeis, but moie significantly in thiee cases 
^eotuchum has been isolated Its clinical similaiity to Cnn- 
is noted, and only by cultural studies can it be diffeienti- 
ated This is important because treatment of the tvo is 
diffeient, iodides for the former, gentian violet foi the lat ei 
Out of the senes of 127 cases, Candida albicans Mas isolated 
fiom the tongue in onb’’ tivo cases 

^ Although all 127 cases studied gave a history of anti- 
'otics at some time during then period of sjuriptoms prior 
to diagnosis, not one case was found associated ivith malig 
"aucv, and only two had diabetes One case acquired a 
uodenal ulcer ivhile aivaiting the outcome of his compensa 
■on case One case was presented Muth associated subman i- 
uiai abscess by a resistant staphylococcus An autogenous 
'^ccine Mas considered, but wrth rapid recovery of the pa- 
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tient was not advised Anothei case was noted with acute 
laryngeal edema involving the aiytenoid on the light, a 
yeast, not Candida, and Aei'ohactei was isolated fiom his 
tongue One case had bilateral vocal coid edema fiom con¬ 
stantly clearing her thioat The cenosis at the base of the 
tongue gave hei the sensation of a “lump” or something t a 
would neither go up noi down Two othei cases had an as 
sociated eye involvement which did not begin to heal un i 
their tongue lesions had cleaied Most of the individua s no e 
a fetid or “bad” taste in the mouth They came in complain¬ 
ing most f 1 equently of a soi e thi oat, and not a few ® 
moie penicillin Many of the women complained of ac es an 
shaip pains ladiating to the back of the neck and 
teriorly towaid the thyroid area Appaiently all of e p 
tients had a loweied resistance to a lecent infection, „ 

as well as viial, and most had leceived one oi moie ® 
of penicillin Not a few had pruiitus, and some women sta 
that they had a piolonged couise of tieatment 
duiing the time of their “coated” tongue The pub ic e 
aspects of this pioblem will become more impoitant 
futuie, as moie of oui population are exposed to * 
biotics” in oui food, and paiticulaily milk 
factois piobably account for many of the cases pie^n e 
and may lead diiectly to a lecurrence of the BHT when 
patient is exposed to even minute amounts of penici in, 
example, in milk 


To bleak the piotective blanket laid down by the 
oiganisms, mechanical scraping with cup or js 

and other novel instiuments has been utilized 
placed on peisistence by both patient and physician u ^ 
panel eatin in powdei foim, held on the tongue foi pen 
to 15 minutes, has been found most useful in P^ 
of the keiatinized filifoim papillae It is much es 
than podophyllin Piioi to using panel eatin m f 
aveiage time foi dealing the tongue was fbout tvo 
With panel eatin the lestoiation to noimal lequiieo 
shoitei time, avei aging about a week oi ten days 

The pH of the oial secietions can easily be detei mined by 
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using papei stiips specially piepaied and mdicatoi cliait 
In BHT it IS found to be maikedly acid, up to pH 5, while 
normal mouths aie slightly acid to neutial Duiing and im¬ 
mediately aftei using panel eatin powdei the leaction is 
alkaline 

In closing, it would be appiopiiate to quote some of the 
conclusions of Makower (p 782) “The knowledge of bio- 
cenolog\' can add new weapons in the fight against infectious 
disease In furtheiance of this aim it will be necessaij', 
I to influence the humoial and the cellulai emnionment of 
the paiasites inside the animal body (thiough such factors as 
pH, hoimones, nutiitional adjustment, and vaccination) , 
to influence microbes that may cause disease by appio¬ 
piiate antifungal and miciobial theiapy (on miciobes that 
ha\e become antibiotic-iesistant and have established noimal 
miciocenotic relationships) , 4 to influence the establishment 
of solid immunity in patients tieated with antibiotics by 
sunultaneous oi subsequent immunization with killed oi live 
'accines consisting of the appiopiiate microbes ” 

Yes, the Greeks had a word for it bwce7iosis, and the con¬ 
cept Mill be of increasing impoi’tance in the medicine of the 
future 
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CLINICAL EVALUATION OF PARABROMDYLAMINE 
MALEATE (DIMETANE®)-" IN ALLERGIC AND 
VASOMOTOR RHINITIS 


J Thomas Edmonds, M D ,t 
Accomac, Va 


Alaige poition of the office piactice of any otolaijTigologist 
consists of patients ivith alleigic oi vasomotoi ilunitis The 
otolaiyngologist and the alleigist cannot always diffei entiate 
these two vaiieties of ihmitis A numbei of obseiveis have 
attempted to diffei entiate the two, and otheis have put them 
in one geneial categoiy Nasal obstiiiction of some degiee 
IS usualh piesent m all of these patients and fieqiientlv as¬ 
sociated with one oi moie ielated sjTnptoms The presence 
of inflammation and lijiiei emia oi palloi, ischemia, and edema 
of the mucosa of the nasal passages seems to be the common 
nenominatox in this laige gioup of patients, whethei the cause 
is alleigic, inflammatoiy, oi i elated to emotional oi othei 
causes 


Antihistaminics have been used in the tieatment of vaiieties 
0 ihimtis ivith good lesults by a numbei of obseiveis This, 
ondei some ciicumstances, has led to the belief that those 
patients who benefit fiom the use of antihistaminic diugs 
Pave an alleigic manifestation It should be noted, however, 
at while these diugs niaj’’ oveicome the effects of exogen- 
oosj administeied histamine and appaiently counteract the 
? octs of endogenously leleased histamme-like agents, they 
aie other pharmacological effects One of these may be 

'Poie specifically related to the ieduction of edema of nasal 
niucosa 


Halpeimi has expressed the belief that the piimaiv action 
^ anti histaminics may be that of reducing the permeabilitv 

Robins im,leate was supplied as Dinietane® b\ the -V H 

iXhe n Richmond Va. 

are assertions contained herein are those of the writer 

to be construed as official or reflecting the Me^^s of the 
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of the capilJaiy wall He found that an antihistammic agent 
pi evented albummuiia seen undei certain conditions in lab- 
bits—a phenomena thought to be unlikely as a lesult of 
histamine We wonder if the i eduction of edema could not 
be due to the ability of an antihistammic agent to deciease 
capillaiy peimeabihty in the nasal mucosa 

We have obseived 171 cases of alleigic and/or vasomotoi 
ihmitis in lecent months and have followed then lesponse 
to tieatment with the antihistammic agent, paiabiomdyla- 
mine maleate (Robins-'*’In the classification of iespouse 
to tieatment a definite positive lesponse was consideied in 
those patients who lepoited then symptoms satisfactoiily 
conti oiled oi asymptomatic as a lesuIt of theiapy 

MATERIAL 

More than 200 patients were seen in the outpatient clinic 
of the U S Naval Hospital, Newpoit, R I, and 171 of these 
patients weie followed for peiiods up to six oi more months 
Paiabiomdylamine was employed m all of them foi the lehef 
of then symptoms lelated to alleigic and/oi vasomotoi ihmi- 
tis The chief complaints of these patients weie 

1 Nasal obstiuction 

2 Post-nasal diainage 

3 Loss of healing 

4 Sinus-hke pain 

5 Cough 

The gioup consisted of 112 adults and 59 childien, and nasal 
obstiuction was piesent in each case and fiequently associated 
with othei symptoms Females outnumbeied the males 11 
to 59, and adults outnumbeied the children 112 to 59 Patien s 
weie followed at fiequent inteivals and a six-month oi gieatei 
follow-up aftei impiovement was made in all of the 171 cases 
1 epoited 


ASSOCIATED CONDITIONS 

Eustachian salpingitis with definite heaiing loss was noted 
m 62 patients Tieatment m these patients consisted of m 
tianasal Eustachian tube catheteiization followed by 
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bromdjlamine [Dimetane Extentabs tn’ice a day employed 
m 50 adults and Dimetane tablets (4 mg ) or Elixir in 10 chil- 
dien] On this therapy, 46 of the 50 adults improved satis- 
factoiilv ivith but one inflation of the Eustachian tube It was 
noted by most of the patients that if the antihistamine w?s 
stopped befoie one week of theiapy the sjTnptoms tended to 
lecm MTieie this was lepoited then symptoms were again 
conti oiled by the use of parabiomdylamine Eight of the adult 
women with Eustachian salpingitis weie piegnant All of 
them leported satisfactoiy response fiom then oiiginal epi¬ 
sode, and SIX of them had a lecuiience latei in piegnancv 
^hich was again lelieved with same tieatment 


TABLE I 


III Patients -n-ith S\inptoms Related to Allergic oi Vasomotor Rhinitis 


- S\~mptoms 

Eustachian salpingitis _ 
^osi nasal drainage 

Cough _ _ 

Sinus pain __ *" 

Ean-ngitis ~ _ 


._62 

97 

41 

50 

4 


Adult patients 
^ediatric patients _ 

females_ 


results itli Dimetane® 


Appaienth cured (no recurrence 
in 6 months) 

Impioted 

Failed to respond — 

Patients preferring Dimetane 
to other antihistamimcs 
Patients preferring other anti- 
histaminics to Dimetane 
Patients who continued to use 
Dimetane p i n 


59 

89 

23 


07 

5 

73 

_112 

59 

59 

112 


Post-nasal diainage and nasal obstiuction was noted in 97 
patients Fiftj--five of the 62 patients witli this complaint 
ad a significant deciease in then symptoms on tieatment 
rtj-thiee of the 35 pediatiic cases noted a definite de¬ 
ciease in both the anteiioi and posteiioi nasal diainage under 
^leatment Some patients leported that their nasal secretions 
g ®came thickei w hile on the antihistamine, but this was nei er 
C'ore enough to discontinue using the drug 

Cough and nasal obstruction which had not responded to 
Usual cough lemedies was piesent in 41 patients Thirtj- 
^uup impio\ed while taking paiabionidylamine but 
c a lecuiience of cough if the tieatment was stopped in 
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undei two weeks’ time Many of these patients continued to 
use the ding as necessary with giadual complete lelief of 
symptoms in all but one case 

Smus-like pain with nasal obstiuction showed quite lapid 
lesponse to the diug Pain was noted in vaiious combinations 
in maxillaiy, frontal and ethmoid sinus legions, and foi the 
most pait was leheved to a significant degiee in 24 hoius 
Foity-eight cases showed complete lelief of symptoms within 
seven days, but two cases noted no impiovement Seveial 
of these cases had actual fluid levels on loentgenogiam, but, 
adequate spontaneous diainage occuiied with elimination of 
mechanical blockage These sinuses cleaied without the use 
of antibiotics oi antial iiiigations 

Five patients had maiked nasal obstiuction due to chemical 
rhinitis fiom piolonged indisciiminate use of nose diops On 
paiabiomdylamine, these patients showed impiovement within 
72 houis of stoppage of local nasal medication, and continued 
clinical impiovement was maiked within two weeks' time 
All of them had been using nose diops foi many months and 
showed no lelief of nasal obstiuction with othei antihista- 
minics employed 

COMPARISON WITH OTHER ANTIHISTAMINICS 

Of this gioup of patients, 97 of the 171 cases found Dime- 
tane® bettei than any othei pieviously emploj'^ed antihista- 
minics Seventy-thi ee cases continued to use Dimetane® as 
neccessaiy with lelief of lecuiient symptoms Foity-eight 
cases had not used othei antihistaminics as fai as could be 
detei mined Five patients noted bettei lelief with othei 
antihistaminics than with Dimetane ® 

SIDE EFFECTS 

Thu teen patients had side effects of significance Five 
complained of being diowsy although only one was dl 0 ^^s^ e 
such a degiee that tieatment had to be stopped One com 
plained of palpitation and anothei of seveie diyness of t e 
till oat Both of these patients discontinued tieatment e 
cause of these complaints 
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Se\en children Aveie tieated with Dimetane Elixir ovei a 
peiiod of four to six weeks All noted a marked decrease in 
symptoms the first week, later, four became refractory to 
the drug, and symptoms returned while they were still using 
the agent This was not lepoided with the tablets or the 
Extentabs 

Dimetane tablets, 4 mg four times a day, did not seem to 
be as satisfactory as the Dimetane Extentabs, 12 mg twice a 
day The Extentabs usually were effective for 8 to 12 hours 
Several patients used an extra 4 mg tablet to supplement the 
Dimetane Extentabs medications 

DISCUSSION 

The fact that 87 per cent of this senes of patients had 
beneficial results from the use of the antihistamine paia- 
biomdylamine maleate, does not establish the fact that then 
symptoms were of an allergic nature, nor does it establish 
the fact that histamine-like substances are responsible for the 
induration or edema of the mucosa of the nasal passages It 
IS interesting to speculate upon the concept presented by 
Halpein that the primary action of antihistaminic agents is 
m reducing the permeability of the capillary wall The de¬ 
crease of local tissue edema of nasal mucosa may be due to 
his tj*pe of action by parabromdjdamine maleate 

The findings of Thomas- are confirmed in that those pa- 
lents who had multiple manifestations of alleigj^ showed a 
ighei percentage of response to therapy than those who had 
3 single manifestation In our expeiience Dimetane® was of 
ittle value in the treatment of the routine common cold 


CONCLUSION 

Eighty-seven per cent of the series of 171 patients w ith 
^ cigic and vasomotor ihinitis and related sjTnptoms were 
^ leved by the antihistaminic, paiabiomdylamine maleate 
mteen pei cent reported no improvement Minor side ef- 
5 occurred in 13 patients or 7 6 per cent Dimetane E\- 
crrtabs 12 mg appeared to be more effective than Dimetane 
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under two weeks’ time Many of these patients continued to 
use the diug as necessaiy with gradual complete relief of 
symptoms in all but one case 

Smus-like pain with nasal obstruction showed quite rapid 
response to the drug Pam was noted in various combinations 
m maxillary, frontal and ethmoid sinus regions, and foi the 
most part was relieved to a significant degree in 24 hours 
Forty-eight cases showed complete relief of symptoms within 
seven days, but two cases noted no improvement Several 
of these cases had actual fluid levels on roentgenogram, but, 
adequate spontaneous drainage occurred with elimination of 
mechanical blockage These sinuses cleared without the use 
of antibiotics or antral irrigations 

Five patients had marked nasal obstruction due to chemical 
ihmitis from prolonged indiscriminate use of nose drops On 
parabromdylamine, these patients showed improvement within 
72 hours of stoppage of local nasal medication, and continued 
clinical improvement was marked within two weeks’ time 
All of them had been using nose drops for many months and 
showed no relief of nasal obstruction with other antihista- 
minics employed 

COMPARISON WITH OTHER ANTIHISTAMINICS 

Of this group of patients, 97 of the 171 cases found Dime- 
tane® better than any other previously employed antihista- 
minics Seventy-three cases continued to use Dimetane® as 
neccessary with relief of recurrent symptoms Foity-eigi 
cases had not used other antihistaminics as far as could e 
determined Five patients noted better relief with othei 
antihistaminics than with Dimetane ® 

SIDE EFFECTS 

Thirteen patients had side effects of significance Fne 
complained of being drowsy although only one was drovsy 
such a degree that treatment had to be stopped 
plained of palpitation and anothei of severe dryness of ® 
till oat Both of these patients discontinued treatment e 
cause of these complaints 
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Seven childien weie treated with Dimetane Elixii over a 
peiiod of four to six weeks All noted a maiked deciease in 
symptoms the fust week, later, four became lefiactory to 
the diug, and sjnnptoms letuined while they weie still using 
the agent This was not leported with the tablets oi the 
Extentabs 

Dimetane tablets, 4 mg four times a day, did not seem to 
be as satisfactory as the Dimetane Extentabs, 12 mg twice a 
day The Extentabs usually were effective for 8 to 12 houis 
Seveial patients used an extra 4 mg tablet to supplement the 
Dimetane Extentabs medications 


DISCUSSION 

The fact that 87 per cent of this senes of patients had 
beneficial results from the use of the antihistamine paia- 
biomdjiamine maleate, does not establish the fact that then 
symptoms were of an allergic nature, nor does it establish 
the fact that histamme-like substances are responsible for the 
induration or edema of the mucosa of the nasal passages It 
^ interesting to speculate upon the concept presented by 
Dalpein that the primary action of antihistaminic agents is 
in reducing the permeability of the capillary wall The de¬ 
crease of local tissue edema of nasal mucosa may be due to 

IS tj-pe of action by^ paiabiomdylamine maleate 

The findings of Thomas- are confirmed in that those pa¬ 
tients who had multiple manifestations of allergy^ showed a 
ighei Percentage of response to therapy than those who had 
® single manifestation In our experience Dimetane® was of 
ittle value in the treatment of the routine common cold 


CONCLUSION 

Eighty-seven per cent of the senes of 171 patients with 
^ cigic and vasomotor rhinitis and related symiptoms were 
^ ie\ed by the antihistaminic, paiabiomdydamine maleate 
irteen per cent reported no improvement Minor side el¬ 
ects occurred in 13 patients or 7 6 per cent Dimetane Ex- 
entabs 12 mg appeared to be more effective than Dimetane 
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tablets 4 mg, pai’ticulai ly in that the Extentabs had a duia- 
tion of action foi 8 to 12 houis 
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AMERICAN ASSOCIATION FOR CLEFT PALATE 
REHABILITATION 

The Ameiican Association foi Cleft Palate Rehabilitation 
will hold its Eighteenth Annual Convention at the Blown 
Palace Hotel, Denvei, Colo, Thuisday, Fiiday and Saturday, 
May 12, 13 and 14, 1960 

This Association is composed of medical, dental and paia- 
medical specialists who aie interested in the iehabilitation 
of persons with cleft lips and palates 
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EtMenediamine denvatives Anteigan, Chloiothen, Dia- 
tun, Histady], Neo-Anteigan, Neohetiamme, Pheneigan, Pyii- 
benzamme, Pyiiolazote, Tagathen, Thenfadil, Thenylene 

Ethanolamme denvatives Benadryl and Decapiyn 

Monamines Chlor-Tnmeton and Tiimeton 

In addition, theie aie a few other antihistammic agents 
w ich aie uni elated chemically to the thiee classical gioups 
Examples of these miscellaneous compounds aie Antistine, 
Chloicyclizine, Di-Paialene, Peiazil and Thephoim 


RESPIRATORY ALLERGY 

The most satisfactoiy lesponse to the antihistamines has 
een noted in patients with seasonal hay fevei Bettei lesults 
have been obseived when pollen of tiees and glasses lathei 
than of lagweed is the causative factoi, because of the lessei 
egiee of exposuie Response, theiefoie, is moie oi less 
piopoitional to the degiee of exposuie Secondaiy factois, 
especially othei sensitivities, may play a gieat pait m in¬ 
fluencing the effectiveness of the diug 

The lesponse in chiomc peiennial nasal alleigy has not 
been as encoui aging as in hay fevei The ihinoiihea is usu¬ 
ally most modified In some cases, the diyness of the nose 
may be objectionable 


FREQUENCY OP ADMINISTRATION AND SELECTION OF DRUG 

The aveiage duiation of effectiveness of most antihista¬ 
mines is about foul houis Because of diowsiness as a side 
effect of some of the moie potent agents, ambulatoiy patients 
in the past have usually been tieated with lepeated doses of 
diugs in the ethylenediamine gioup oi with small doses of 
one of the ethanolamme denvatives The lecent development 
of a triple antihistamine, containing one lepiesentative com¬ 
pound fiom each of the thiee gioups in a special base fiom 
which a constant amount of medication is libeiated ovei a 
peiiod of eight houis, may simplify not only the dosage 
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schedule but also the selection of the agent The new piepara- 
tion IS knoYTi by the tiademaik, “Tiidecamme Dospan 

HUMAN BIO-ASSAY 

Aftei detei mining that the antihistaminic agents aie hbei- 
ated fiom the base over an eight-houi peiiod of time, Jones 
and Ins associates® measuied the size of the wheal pioduced 
bv 0 1 cc of a 1 10,000 concentiation of Instamine diphosphate 
in aqueous solution, injected intiadeimallv in the foieaim 
immediately before admmistiation of Tiidecamme Dospan 
and lepeated eveiy two houis foi a peiiod of 14 horns 
Duiing the entiie peiiod of obseivation, the wheals weie 
ahvays smallei than piior to tieatment in the gioiip receiving 
Tndecamine Dospan Untieated subjects weie used as con¬ 
trols In this gioup, the wheals not only weie not smallei, 
they actually became laigei as the senes of histamine injec¬ 
tions was lepeated 


CLINICAL EXPERIENCE WITH TRIDECAMINE DOSPAN 


Piehminaiy trials with Tndecamine Dospan weie begun in 
e hope that the compound would pioduce piolonged symp- 
omatic lelief in those patients capable of lespondmg to anti- 
istaminic theiapy, and that side effects would be viituallj’ 
a iminated The hope for lelative fieedom from side effects 
^as based upon two theoiies, the first was that veiy few 
people would be sensitive to agents fiom moie than one of 
e thiee majoi chemical gioups Accoidingly, the side ef- 
th^ ^ ^tiould not be additive, although the antihistaminic oi 
erapeutic effects would be Secondly, the gradual lelease 
hk^ to w'hich a patient is sensitive would be less 

* ^ i to pioduce seveie side effects than would the lapid 
ease of the same medication Indeed, tins phenomenon is 
illustiated in the case of nicotinic acid, which can be 

® eased from the same base, usually without producing 
imshing ■ 


the trademark of The Wm S Merrell Compan^ Cm- 
succinnta combination tablet containing- 20 mg: each of dox\la- 
Pheniramine maleate and p\rilamine mnleate Dospan js 
base ^ ^ ® Merrell Compan% for the special sustained- 
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The clinical lesponse to Tndecamine Dospan has been high¬ 
ly gratifying The patients weie all suffeimg from nasal 
alleigy Theie weie 92 males and 133 females, all adult 
The dosage vaiied from one tablet every eight horns to one 
tablet eveiy 12 houis In most cases, only two tablets pei 
day weie lequzred The duration of theiapy vaiied tioin 
ten to 30 days In this gioup of 225 patients, theie weie on y 
15 (6 6 per cent) therapeutic failures In 30 othei patien 
(13 2 pel cent) theie was only model ate symptomatic im- 
piovement In the lemaining 180 patients (80 2 pei cen ) 
the symptomatic lelief was excellent 

Peihaps the most impoitant leason foi populaiity of the 
new piepaiation among the patients was the dependa e le 
of noctuinal nasal symptoms Diowsiness was extiemy 
uncommon and when it did occui, did not m ei eie 
oidinaiy activity 


SUMMARY AND CONCLUSIONS 

Tndecamine Dospan is a new tuple antihistamine fiom 
which the medication is released giadually ovei a ^ 

eight houis to pioduce an antihistaminic effect foi i 
01 moie In a senes of 225 patients suffeimg nom 
alleigy, it pioduced highly giatifying symptomatic le 
80 2 pel cent, modeiate lelief in anothei 13 2 ’ 

no lehef in only 6 6 per cent The dose is one tablet eve 

eight to twelve houis 
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6 Jones T L Dale, L B and Christfxsox G L Duration of Effect 
of a New Sustained Release Antihistamine Tndecanime To be published 

7 O’Reilli, P O , CvLLBECK, M J , and Hoftek A Sustained release 
Nicotinic Acid (Nicospan) Effect on (1) Cholesteiol Leiels and (2) 
Leucoc'tes Canadian Jfed Assoc Joxtr 80 359 362, Maich 1 1959 


gill memorial eye, ear and throat hospital 

The Gill Memorial Ej’e, Eai and Thioat Hospital has 
just completed its Thiity-second Annual Spimg’ Congiess in 
Ophthalmologic Otolaiyngologj’’ and allied specialties Theie 
'«eie foity-t-wo states, England, Canada and seveial foieign 
counti les i epi esented Thei e wei e twenty-one guest speakei s, 
sixtv lectines and closed circuit televised suigeiy dining the 
JNe and one-half days of the Congiess In 1960, the Thiity- 
tniid Annual Spiing Congiess Mill be held fiom Apiil 4 
Plough Apiil 9 
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OSTEOMYELITIS OF THE FRONTAL BONE 
Harry P Schenck, M D 


The impact of the antibiotics on the incidence, couise 
theiapy of osteomyelitis of the fiontal bone was 
by Di Schenck in an analj^sis of 56 cases divided into 
decades 1929 to 1938, 1939 to 1948, and 1949 to 1958 
tables showed a decline in the niimbei of acute fu mint 
osteomyelitis cases fiom nine in the fust peiiod to g 

thud peiiod The offending- oiganism in all types o c 
in all thiee peiiods was most often the staphylococcus a 


with hemolytic stieptococcus in second place 

Emphasis is placed on adequate X-iay studies which 
expel t Intel pi etation because the antibiotics ^ 
changes that diffei fiom those seen in the ^set, 

These changes may be detected within five days oi 
but the typical moth-eaten appeal ance of the bone, 
a constant finding, is now leplaced by signs of deoss ‘ 
decalcification and bluiiing of the outlines of the sin 

Sensitivity tests aie mandatoiy in selection of piopei ant 


biotics 
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Di Schenck attiibuted some of the cases to injudicious 
piobmg of the sinus in the acute stage 

As foi theiapy, he has found that simple diainage with 
piimaiy iemo\al of diseased tissue, and minimal lemoval of 
bone, ■was sufficient, as long as diamage into the nose is 
effected via enlaigement of the duct and dealing of adjacent 
ethmoid cells In most cases sequestiums weie peimitted to 
remain ui situ since subsequent X-iays showed lestoiation of 
the bone by reason of invasion of new \essels 

X-iay pictuies, taken at monthlj’ intervals up to one year, 
leieal gradual disappearance of the translucent zones with 
leplacement by new bone 


DISCUSSION 

Dr Oluer Van Ahea, vhile agreeing that the antibiotics haie proien 
wemendoush effective in limiting both the incidence and the graviU 
o£ osteomvehtis, nevertheless sounded a note of warning against com- 
Occasionalh an intracranial complication will deielop in cases 
It j under control The emphasis placed on adequate diainage 
‘““^™ental but Van Al\ea felt that external diainage could well be 
bv intranasal iirigation Ma the fiontal sinus cannula 
sinT inadequate or incompetent initial suigeo on the 

ses as evidenced in several cases cited bj the speaker 

Denr\ AI Goodyear questioned Dr Schenck about the length of time 
sir 'll place He thought it was stated to be as much as 

fppio whereas Dr Schenck stated it was si\ weeks Di Good^ea^ 

ethm sufficient drainage can be obtained b% remoi ing the anterior 
Denri°*° ®®*^® avoiding traumatizing the nasofrontal duct and thus dis 
ma nt He has found that such a passagewai can be 

theiP 11 'ears He has emplo^ed the intransal remo^al of 

Dlipai '^® ® ®' ueute cases and has nei ei had an intracranial com 

tubernniJ®®“**^ ^r Schenck whether external drainage Ma a 

'ntranasallv°*^ dispensed w ith if adequate drainage has been established 

acutp Dikelv Simpson also has employed intianasal drainage even in 
Place introducing a tube into the frontal sinus which is left in 

of caiipi!*^ several davs Dr Simpson then showed a number of slides 
their osteomvehtis and several different surgical pioceduies for 

management 

that Baker, Ji stated that his expeiience has been similar to 

hrainacp f confirming particulaih the lalue of earh external 

osteoBivnUt ®cute cases He personalh has not seen a case of fulminating 
a larir^*® 'ears He also has been using a tube for drainage 

duct A n into the middle meatus and ai oiding the nasofrontal 

'P Place ^'"'cthAlene tube is well tolerated for the six weeks period it is 

doubt Dr^®v®^’ closing the discussion, stated that while he doesn t 
doubt thp* r?'' Ahea’s skill in passing a frontal sinus catheter, he does 
mam others possess the same degree of skill His experience 
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OSTEOMYELITIS OF THE FRONTAL BONE 
Harry P Schenck, M D 

The impact of the antibiotics on the incidence, couise and 
theiapy of osteomyelitis of the fiontal bone was desciibe 
by Di Schenck in an analysis of 56 cases divided into thiee 
decades 1929 to 1938, 1939 to 1948, and 1949 to 1958 His 
tables showed a decline in the number of acute fulminating 
osteomyelitis cases fiom nine m the fust peiiod to none m tie 
third peiiod The offending organism in all types of cases 
m all thiee periods was most often the staphylococcus auieus 
with hemolytic stieptococcus in second place 

Emphasis is placed on adequate X-iay studies which lequne 
expel t intei pi etation because the antibiotics lesult in on> 
changes that diffei fiom those seen in the pi e-antibiotic ays 
These changes may be detected within five days of the ’ 
but the typical moth-eaten appeal ance of the bone, pievious 
a constant finding, is now leplaced by signs of deossifica n> 
decalcification and bluiiing of the outlines of the sinus 
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DISCUSSION 

Dr John Conle^ commented on the adiantages of this technique, which 
IS similar to a horizontal phar\ngotom^ and has the advantage of avoid 
mg direct trauma to the inti alarj ngeal sti uctures The management of a 
large cvst and the laryngocele bv this procedure seems more than 
adequate with the help of a finger introduced into the cavitv as desciibed 
Dr Conlev believed that the indications for this opeiation depend laigelv 
upon the accuracy of the diagnosis Often the question arises as to 
whether one was dealing with a cjst, a tumoi or a larvngocele This 
might prove embarrassing if the mass happened to be malignant He 
has seen cases of the “iceberg” tvpe where the growth was entirelv 
submucosal, and another in which a cancer developed in a laryngocele 
The technique described seems quite simple The incision assuies security 
so far as the superior larv ngeal arterv and nerv e are concerned, the 
latter being important to conserve Removal of an adequate amount of 
cartilage affords sufficient working space Naturallv, great care must 
be taken to avoid injurv to the intralaryngeal structures He asked Dr 
Schall whether it might not be a good idea instead of removing two thirds 
of the alar caitilage, to come to the midline and swing the alar cartilage 
back on a muscle pedicle (the infeiior constrictor) thus opening up the 
entile extralarvngeal space to work in 

Dr Schall stated that he had borrowed the piocedure from the trans- 
hvoid or intia hyoid phaiyngotomv approach He agreed that there is 
some risk in the extra lary ngeal approach insofar as the possibilitv of 
encountering a malignancy is concerned In his two tumor cases, one 
01 20 vears standing, the othei of ten veais, he felt that pieliminarv 
lopsv was not urgent in view of their chronicitv As for differentiating 
etween a cvst, larvngocele oi tumor bv means of Xrays, his radiologist 
’■ has been unable to determine since thev all cast appioxi- 

matelv the same shadow He, too, has seen cases of caicinoma develop in 
. "f^'^Socele which was not recognized until after the extiipated mass 
oaa been removed Dr Schall has known of Dr Orton’s procedure, as 
O’Keefe, in which the thvroid cartilage is split He 
_ ®®o*ng Dr Caldwell's movie on laivngocele at the San Francisco 
f ^ IS, therefoie, unable to comment on it, however, he is 
f procedure he has just described was adequate and 

cessful for the tvpes of cases in which thev were emploved 


CARCINOMA OF THE NASOPHARYNX 
Dr L Q Pang (Bj"^ Invitation) 

In piesenting an analysis of 34 cases of carcinoma of the 
nasophaiynx, Di Pang bi ought out an inteiesting item le- 
to the high incidence in the Chinese who constituted 
Pei cent of his senes Similai findings were noted in 
deports fiom centeis as far apart as New Yoik and Formosa 

niost common symptoms noted weie enlarged ceivical 
° es, unilateial nasal obstiuction, and ear symptoms Diag- 
IS fiequentlj'^ missed because the lesion is not sought foi, 
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has been that many cases of osteomyelitis have developed tollottirrg tins- 
piocedure The use of an indwelling tube is ceitainlj not oiigmal vith 
himself, having been emploved by otheis foi many yeais Di Goodv ear's 
point with legaid to lemoval of antenoi ethmoid cells is well taken, and 
this usually occuis when one is fashioning the diainage channel fiom 
above with the lasp Maintenance of the duct and its bonv walls is 
also an extremelv impoitant item His objection to going in horn belon 
via the ethmoid cells is that one fails to see the inteiioi of the fionlal 
sinus and to deal adequately with its pathology This is paiticuiailj 
impoitant when tlieie is a defect in the posteiioi wall As for diamage 
via the anteiioi wall, this is uigent in acute cases when theie is pus 
undei piessuie in the sinus As foi the much feaied fulminating cases 
which aie fortunately laie, theie is little that can be done aside fiom 
the exteinal tiephine and antibiotics These cases in the past have been 
lapidly fatal 


AN EXTRA LARYNGEAL APPROACH FOR CERTAIN 
BENIGN LESIONS OF THE LARYNX 

LbRoy a Schall, M D 

An extia laiyngeal appioach foi the lemoval of ceitain 
benign lesions of the laiynx was demonstiated by Di Schall 
It was successfully employed in foui cases a neuiofibioma> 
a chemodectoma, an internal laiyngocele and an exteina 
laiyngocele 

The proceduie consists of an exposuie of the thyioid ala 
via a hoiizontal incision, elevation of the internal peiichon- 
diium fiom the ala, lemoval of the caitilage fiom the midhne 
to the oblique line, and fiom the supeiioi maigm down to 
include at least two-thuds of the caitilage and an incision 
thiough the tliyio-hyoid membiane, which peimits blunt dis¬ 
section of the giowth of a cyst If it is a laiyngocele, aftei 
exposuie of the fundus, it may be opened, a fingei msei 
into its lumen and lemoval accomplished by both sight an 
feel. A cyst may be aspiiated and then lemoved the same as a 
laiyngocele 

Tiacheotomy may be indicated pieopeiatively if theie is 
some dyspnea, otheiwise, it is peifoimed at the cone usio 
of the opeiation 

The advantages of this opeiation aie adequate exposuie, no 
intialaiyngeal tiauma and no intialaiyngeal complications 
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Dr Samuel Salinger was impressed bv the high incidence of this con¬ 
dition among the Chinese, which is apparentlv characteristic of the race 
since similar reports have emanated from as vudelv separated locations 
as Xew York and Formosa Xot much was said about X-rav diagnosis 
In his experience roentgenographv has not been verv helpful except 
■where the case had advanced to the stage where bonv necrosis can be 
psnahzed Possiblv laminographi mav be of some help in differentiating 
degrees of thickening of the soft tissues Experience has shown that earl\ 
negative biopsies cannot be relied upon since in mant cases the giowth 
IS subepithehal, and it mat require several attempts "mth deeper bites 
to reach the tumor tissue 

Dr Julius tY McCall inquired as to whether there was a connection 
D°ttTeen this condition and the chewing of betel nuts 

Dr Louis H Clerf being interested in cvtological diagnosis suggested 
Piacmg the patient in the posture as for a Proetz treatment instilling a 
-a me solution and then drawing it off for a Papanicolaou stain 

a S Hoff stated that he and the late Dr Morrison had taken 

hart smears from the nasopharvnx for Papanicolaou staining and 

obtained positive diagnosis in some cases In line with vhat Dr 
of said, in the San Francisco area Dr Hoff had noted an incidence 
'te times among the Chinese as compared with the Caucasian 

th?rh^°*'^'^*’ ^ whose commumtv is predominantlv Xordic, found 

Norrti component practicallv negligible The incidence among the 
he sa\ found to be onh one in 386,000 admissions The one case 
of Inno treated b\ implantation of radon seeds with a total dosage 
methnrt , *“f’®0'iuenth an additional 3000 r was given bv the same 

bion<!iP toe patient is alive and w ell after ten ' ears A review of the 
i s confirmed the original diagnosis of the mahgnanci 

to^he^^^i ^^P^oined that the fenestration of the palate as an approach 
that com lery satisfactorv It is particularlv so for cases 

The ^ distance and must be followed up bi their local doctor 

Patient h^^^ makes it possible for the general practitioner or even the 
of the operated area The one case of radionecrosis 

later t,i opo received deep X-rav thrapi to the cemcal nodes followed 
Cahfomia'^^ u™™’’ ^ machine at the L ni\ ersiti of 

him feel th experience wuth cobalt therapi which is limited, makes 
‘s eonceni rt ^ supplant deep X ra\ s As far as betel nut chewing 

tned cnol °f patients had the habit to his know ledge He has 

-^s for the°^,f examination of smears, and feels that it has great promise 
•t IS po=siM^°°^ therapv. Dr Pang feels that wnth the palate fenestra 
tainh rad spph more accurate!' an' therapv vou choose and cer 

on seeds can be implanted much more accuratel' b' this method 


the simulated larynx 

C J Campbell, M D , 

and 

JOHX A Muetagh, M D 

in\e-f Mui'tagh leported the lesults of their 

^ igations \nth the Gooch tube in the production of srniu- 
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and fiequently excapes notice despite nasophaiyngeal exami¬ 
nation Biopsies are often inadequate and have to be lepeated 
until the ti ue natui e of the lesion is disclosed Pang has found 
the aveiage time fiom onset of symptoms to positive diagnosis 
aveiaged six-and-one-half months 

The lesions ivhich aie mostly tiansitional cell caicinomas 
aie quite radiosensitive, yet then cuiability leaves much to be 
desiied The authoi favois the tianspalatal appioach toi 
visualization of the aiea and the diiect application of siugica 
diatheimy His lesults have not been too favorable, sine 
remissions after primary abatement have been very 
Only SIX cases survived five years, two of these having ^ 
had a remission, leaving only four cases reaching a six ye 
survival without symptoms (12 per cent) As for neci 
section. Pang feels that it is indicated only in cases wheie 
primary lesion is definitely controlled by irradiation 


DISCUSSION ^ 

Di Daniel S Cunning commented on the fact that the ^^|^®|"25'oi‘'’30 
tlieiapi of this condition have changed veiy estahhshing a 

jeais We aie still baffled by the delays encounteied ;\hich re 

diagnosis, a fact which is home out by Di Pang s ®fat me ^t^^ 
vealed an aveiage lapse of six months fiom the onset of y P failing 
It IS tiue that in the beginning the patient ‘l„es m the mam 

to seek advice ivhen the eaily symptoms manifest themselves. ^lent, 

the chief lesponsibility lies with the physician who fiist sees 
and the laijngologist whose examination of toms should 

functou An isolated cervical node oi unilateial ^ a pnmarj 
at once aleit the suigeon and should alwais aiouse suspi ,g 

lesion in the nasophaiynx While the peicentage of t . ' eaib 

pathetically low expeiience has shown that ‘ in Onentals 

have at least a 50 50 chance foi lecoveiy The high ® gal dietar> 

IS moie than an incident Moie leseaich along unusual pm 

and hoimonal lines is necessaiy to explain ^dequateij ui the 

disposition The tieatment of ceivical metastases dep n 

t^pe of giowth, the moie ladio sensitive tumois being a j,ggggtion 
ladiation, whereas the more adult types leqinre radica gjyi m the 
The palatine approach described bj Di P“"f. 7,, tug obseiiations 

visualization of the aiea but needs evaluation thiougli ii g^j.ggg,ng are 
of mam suigeons in this field Othei points that can i j]ggs_ and 
the impoitance of lepeated biopsies if the g,- fo, simptoms 

the need foi disiegaiding psvchoneurosis as a diagnosi 
not let fullj explained in the beginnig 

Di Daniel C Bakei asked for more information about P^^g j„niself 
■?uffeied a radio neciosis of the biain During the P^®^ ‘ ,vlio had 

had had a patient with a Dmphosarcoma of v^ result, h®" 

been tieated with cobalt and had obtained a ^0°^ pn^^j^guursc with a 
evei about thiee months latei, he collapsed on fjj® t^in 24 hour®, 
sudden attack of veitigo lapsed into ®oma and e^pmed ^ t„,rd 

A.,ton<s\ revealed a radio necrosis of the brain rne cua 
o^lts kind reported at the New Yo.k Neurological Institute 
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uiadiation presented fewei difficulties than those which 
Meie opeiated at latei peiiods In the latter, the dissection 
«as moie difficult and the fiequent postoperative phaiyn- 
gostomas necessitating plastic closures by flaps, etc, attested 
to the devitalizing effects of the iiiadiation 

The indications foi suigeiy in the aiiested cases were 
geneial debility, dysphagia, edema and induiation and fre¬ 
quently evidences of thyioid neciosis Healing in these cases 
nas delayed and fistulas fiequent 

Of the 22 patients compiising all three groups, 15 aie living 
and veil foi periods of five months to nine years Three 
cases died of other causes one to three 3^eais following surgery, 
uhile the remaining four died of cancer 

It nas noted that cases opeiated soon after irradiation 
continued to manifest the late changes due to the irradiation, 
such as atrophy of the skin and the appealance of telangiec¬ 
tases 


DISCUSSION 


Dr Stanton A Friedberg demonstrated the effects of irradiation i\ith 
,, of slides shoiiing particularli the endothelial prolifeiation in 

'cssels -siuh eientual obliteration and the fihiosis of the snp- 
^ tissue Since these changes aie slon in de%eloping, it probably 
comparative ease in dissection of the cases operated 
complications follow ing surgen at a latei date Dr Work’s 
tinnr the rationale of undertaking suiger\ in all cases where 

has been unsuccessful eien when attended hv local 

complications 


^ Schall stated that his experience with post irradiation 
it wa ' been contrari to that of the essansts in fact in manj cases 
rp?irifo “isastrous He showed a number of slides depicting the bad 
seieral cases that had been preiioush iriadiated the surgical 
that tn hng to heal aftei break down of the tissues While it is true 
liEhti, f: get hi it is still a matter not to be taken 

entaiie ’1 breaking down of the operatue field with all that it 

and T to demoralization of the patient dissipation of life saiings 

period of frightful suffering before the end 

Possihio^'^* ^ Holinger pointed out the importance of Msualizing the 
Ploipri '^^f^ratiie and reconstructiie measuies that mai haie to be era 
might be wise therefore to anticipate such 
resutiinn ^"'‘,*0 cIo some prelimman reconstruction, such as raising and 
clowiro ^‘'Jpcent skin areas which might be needed for adeointe 
® following resection 

cpsue called attention to a serious complication that may 

one cases nameli, a spontaneous rupture of the carotid aiterj 

action such cases were seen at his hospital Pronipt 

tile part of the staff controlled them and none of them de- 
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Jated vocal coid action A laige tubing was used in oidei 
to keep the fiequencies low and the action of the sti etched 
lip obseived with a high speed cameia in vaiious phases with 
the ail flow lecoided at both input and output Changes in 
the dimensions and contours of the infeiioi surface of the 
glottis weie obseived with then effects on fiequency and 
wave foim, which pointed to the action of the subglottic 
poition of the thyio-arytenoideus muscle suggesting its de- 
teiminant of the fiequency of vocal coid vibiations 

DISCUSSION 

Di Goidon D Hoople pointed out seveial aspects of the expennients 
\\liich might be hettei appieciated by the vieveis of the movie if samples 
of the sounds of the leeds could have been included on the sound strip 
He also suggested that the author’s summaiy might yell include a biief 
desciiption of then expeiimental design A change in the title was also 
suggested, which would more accuiately desciibe the woik done Since 
fuithei evpeiiments have been pi ejected by the essayists, no doubt the 
impioved photogiaphic equipment they have in mind will add much to the 
\alue of then studies 

Di Mui tagli explained that they have recently been photographing the 
subglottic legion in animals with the same high speed action anal}sis 
cameia at 8000 pictiues pei second, yliich pioduced veiy instructive anti 
levealing data The lesults diffeied fiom the pievious experiments, 
yliicli weie taken at 2000, because the input pressuie in the lattei cases 
x\as at low fiequencv and thus did not lequiie anj highei speed photog 
laphy Since the studies are continuing, the} have tiied to stait from 
the bottom, hoping b^ studies at various speeds, fiequencies and tensions 
to stumble on something of practical value 


SURGERY OF THE NECK FOLLOWING RADIATION 
THERAPY FOR CANCER 

Walter P Work, M D 

Di Woik lepoited his lesults with suigeiy of the neck m 
cancel cases pieviously unsuccessfully iiiadiated These cases 
weie divided into thiee gioups, namely nonaiiested oi lecin- 
lent cases of laiyngeal cancel, eaily oi late, cancel contioiled 
by iiiadiation but followed by complications, and phaij’ngca 
cancels paitially oi fully aiiested but piesenting definite 
indications foi suigeiy 

Suigeiy in cases opeiated upon less than one yeai following 
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NASAL INFECTIONS IN PATIENTS WITH ASTHMA 
AND ASTHMATIC BRONCHITIS 

K M SiMONTON, M D 

Di Smionton studied the lelationship between infection of 
the nasal sinuses and asthma in two ^oups of patients seen 
at the Majm Clinic The fust gioup of 252 patients vielded 
186 who weie lefeiied foi a rhinologic examination and 
among whom theie weie infections of the sinuses in 24, hay 
fevei, vasomotoi rhinitis oi polyposis in 113 and significant 
anatomic abnoimalities in 19 Nasal opeiations weie done 
on 18 of this gioup, and advised in thiee additional cases The 
lemaindei weie tieated non-smgically 

The second group consisted of 128 patients wuth a diag¬ 
nosis of asthma or asthmatic bionchitis, on w'^hom some ihino- 
logic pioceduie had been peifoimed Infoimation on the re¬ 
sults ivas available in 109 In addition to the treatment of 
the nose and sinuses, the usual theiapy foi asthma was ad- 
ministeied 

The results indicated that w'hen infection oi other nasal 
abnormalities were properly coriected as indicated, an im- 
piovement in the asthmatic status wms noted in 44 6 pei cent 
The results rveie better in females than males, also it was 
observed that the highest incidence of favorable lesults was 
found in the age group below’’ 20 and above 60 Simonton 
oj^plains this paradox in this mannei In the voung, the nasal 
disease has not developed to the degree w'aii anting suigeij, 
"hereas in the old, ieduced exposuie to iiiitants incident to 
occupation may have been the factor 


DISCUSSION 

Dr Francis W Davison pointed out the compleviti of the 
■naives it somewhat control ersial There has alwais been a conflict oe- 
allergist and the rhmologist as to relatiie lalue of eti 
tors and the methods of emploiing antigens for desensitization 

'nUications for surgeri are indeterminate and i ariable in differen^t 
m surgeri is often ineiitable iihen other therapi has failed 

rpcn . usualli giien antibiotic and steroid therapi a trial oe 

to surgeri He iiould like to haie Dr Simonton s '5 

It was stated that 50 per cent of the asthmatics obtained 
cenf^ trom surgeri Dr Daiison is concerned about the oO p r 

t Uhl did surgeri fail’ It was interesting to note that females 
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veloped ceiebial complications aftei ligation of the common caiotid, 
howevei, t^vo of the patients died of the cancel, and the othei ti\o ha 
shoh’n'no extension of the piocess in the past yeai and a halt iJ> 
McCall shoAved pictuies of seveial cases wheie POSt tutteiation neoj. 
suigeiy lesnlted in sloughing and pooi healing He also suggested t 
prehmmam laising of a skin flap foi subsequent use in covenng me 
n ound 

Di John J Conlej stated that the issue is ciitical. since a 
patients and phjsicians will lesoit to piiman iiiadiation, f 

have been knonii to lespond The failuies, hmveyei, ^P®f ® 
lap of the suigeons who ha\e to cope with a situation tlmt is ™ J ‘ 
than the oiigiiial He also agieed that Piehminaiy plastic p oceam 
aie of gieat value One must anticipate the possibility 
in an iiiadiated aiea Knowing exacth lion the iiiadiation v. g . 
the dosage, poitals, filteis, etc, mav be helpful in this coiiiiectioii . 

too, an appiaisal of the condition of the neck tissues , ^,,3 

tiouble may be expected if tliev appeal haid, boaid like, 
fixed, also the condition of the mucous sin faces must j‘„,pe ol 
The extent of the pioposed suigen mil have a beaiing 
anticipated tiaiima, the nioie extensive the lesection the sma 
tiauma and the moie the need foi vital tissues as coveiing 
desciibed seveial types ot flaps that may be employed i 
Iinolvenient of the caiotid aiteues may be pi evented if tliej . 
quately coveied bi healthv xntal tissues, affoiding a good 

Di Samuel Salingei felt that the discussion might ,if’?|ed 

sion that iiiadiation foi caicinonm of the nt localized 

This IS not the case Even Di Schall has lepoited a senes lue lesion 
cold cancels which neie cuied by iiiadiation Cases in nm . , 
is limited to one coid, is supeificial, non invasive ..ndiation 

the cold unimpaiied, aie good piospects foi cuie .‘mmonei 

The evil lesults following iiiadiation aie in manj cases due ^ 

techniques Theie aie some ladiologists who believe tiiai mmc 

certain stage in the iiiadiation theiapj at vliich one c< 
whethei 01 not the lesion is lesponding and which is a sate u 
and lesoit to suigen Just how this point is ailived at seen 
less lague Weie it moie definite the piospects e,,ip,able 

would be inipioved Di Woik’s lepoit show’s, at least, mat 
piogiess has been made in iiiadiation techniques Tlie lesuii 
leais weie unifoimlv bad 

Di Woik leplied to Di Fiiedbeig’s queii as to o^'encd 

these cases He did not think that an iiiadiated ■'ni,, anect 
because of the iisk of infection It is bettei to do the “'oP® , ^^oiild 

laijngoscopj Pieliminaii leconstiuctive measuies, as men had 

certainU lessen postopeiative complications As foi "as 

seen onl\ one such case wheie the lingual aiteii '“Pm mentioned 
prompth taken caie of As foi iiiadiation in eailv cases, , 
by Di Salingei, he had to admit that the gioup of aases 
sented weie not a tiulj lepieseiitative gioup, being moie s 
was quite suie the loentgeiiologists would give him f ^ cancel 

in the audience at the time lie ceitainK w’ould admit tnai ■ 
cases hate Molded most satisfactoiih to iiiadiation theiapv 
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tion, mucocele, malignant growth of the nasopharjmx and 
tumors of the pituitary gland Several aspects of the problem 
stand out in sharp relief, namely, the prominence of headaches, 
usually fronto-occipital, of long duration, the failure in most 
cases to suspect the sphenoid and the delay in having a thoi- 
ough rhinologic examination and the value of good roent¬ 
genologic studies These points were well bi ought out by 
the essayists in the detailed documentation of their cases 
The headaches which they described weie most seveie duiing 
the night, and frequently associated inth pain in the eye 
Oculai disturbances such as paralysis of the extrinsic muscles, 
optosis and proptosis weie pi eminent synuptoms in cases of 
expanding tumors 

X-rajs frequently demonstrated osteitis and osteomyelitis 
of the sphenoid walls In all cases a thoiough examination 
of the nasophaiynx yielded valuable infoimation, and when 
inhanasal surgery failed to accomplish the eiadication of the 
disease an external transethmoid approach yielded the desired 
results 


The authois stressed the importance of having an awaieness 
of the possibility of sphenoid sinus involvement at all times 
uud the value of a thorough and complete examination 


DISCUSSIOX 

^ Proetz approved the essavist’s searching anal'sis of a 
- ncted number of varying t'-pes of cases His ovm reaction "as to 
fecfinr?'^*’ salient facts pertinent to the subject 1 A sphenoid in 
the ^ ^ telephone exchange The s'luptoms sho" up in 

b' the districts and are apt to be referable to the regions supplied 
herves and vessels related to the sinus 2 Lou" grade 
Simla ■'"ears undetected because of the location of the 

imnh tiT Its tissues 3 A thick front vrall does not necessanlv 

ver" fh *^*'^^®hing of the remaining "'alls which in many instances are 
straiinr^f upaques mav yield significant information b' demon- 

cause nf defects 5 Laminagrams have proved disappointing be- 

of the 1 . extreme variability in the thickness slope and distribution 
® ftie value of good X-rav pictures cannot be over 
' Funpii ° especiallj uhen analvzed bv an understanding radiologist 
1 mentioned by Dr Maxwell, is more common than 

^ctenzct: has a predilection for the posterior sinuses and char 

tooXinr chronic types often with allergic manifestations 

'bat He sphenoid and its vital surroundings Dr Proetz commented 

“at in luckv when nature put a couple of nice rugged antrums 

hom the divert the passing microbe and the adventuring surgeon 

‘■“c spuenoid 

^ ^ Likelv Simpson has found the use of contrast media of great 
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responded bettei than males This had not been the case in his oiin 
experience 

Di Francis L Weille called attention to a lepoit he submitted several 
yeais ago wherein improvement in the asthma following surgeij was 
noted in 52 pei cent for six months up to 20 yeais The longei the 
patients were followed the higliei the peicentage of impioved cases The 
overall results in the nose weie 75 pei cent He inquiied of Di Simon 
ton just how other therapy was applied and wh> he thought that nasal 
surgery was the maximum theiapj just because a high peicentage of 
the asthmatics had sinus disease What happens to those who get better 
without nasal surgeiy of anv kind’ He also would like to know whether 
the ethmoid opeiations weie all intianasal oi external, and whether the 
middle tuibinate was lemoved 

Dr Oliver B Van Alyea lecalled a study made at his hospital some 
yeais ago in which all asthmatics weie subjected to sinus exenteiation 
whether oi not they appeared to be involved, on the basis of a diiect tie up 
connection betw'een the two This pioject failed, and the lesults weie 
never published Many of these patients admitted having temporary 
relief, but all of them soon lapsed back to their asthmatic states Some 
of them weie latei tieated for sinusitis, piobably lesulting from the 
suigeij At the present time they have been doing a numbei of Caldw'ell 
Luc operations for the removal ot polyps and diseased tissue from the 
antium m asthmatics If no polyps are found the ethnioids aie not 
touched On the subject of nasal polyps theie has been some disagree 
ment betw'een the allergists and the i hmologists, the foimei being in the 
mam opposed to the pioceduie 

Dr Simonton replied to Di Davison’s question relating to the use of 
antibiotics and steroid therapj by stating that then patients had all 
been through a veiy comprehensive program of medical therapy before 
surgery was ever considered When indicated, antibiotics were employed, 
and in a group of 252 patients there yveie onlv 18 on whom suigeiy 
was perfoi med This will perhaps answ'ei Di Weille’s question as to the 
point of maximum therapy Some cases showing evidence of sinus dis 
ease w^ere not subjected to sui gei y v. lien other thei apeutic measures yvere 
sufficient to afford them relief Suigeiy yvas indicated only yyhen a 
chionic suppurative process yvas established Therapy foi allergy was 
earned out tliiough desensitization and the ay'oidance of iiiitants Polypi 
yveie present in most of the cases that were operated Di Simonton 
feels that patients yyho have had poly'pi foi a long time almost in variably 
develop an infection Suigeiy pnmaiily yvas mtranasal ethmoidectomy, 
preserving the middle tuibinate and more recently tiansantral ethmoidec 
tomy yvith attention to the antium pathology 


THE DIAGNOSIS OF CHRONIC INFLAMMATORY 
LESIONS OF THE SPHENOID SINUS 

J H Maxwell, M D 
and 

B Jay Hill, M D 

Di Maxwell and Di Hill piesented an analysis of 16 cases 
of involvement of the sphenoid sinuses due to chionic infec- 
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suitable foi laijoigofissuie, howevei, when the giowth has 
extended to the anteiioi' commissuie, the ai 5 i;enoids oi into 
the ventiicle, pioceduies less ladical than total laijTigectomj'' 
were followed by a high pei centage of local i ecui i ences The 
figuies showed 5 2 pel cent lecuiience following laiyngo- 
fissuie, 214 pel cent following antenoi commissuie tech¬ 
nique and 82 3 pei cent after partial laiyngectomy 

Extia coidal cancels are so fiequently associated with cei- 
vical raetastases fiequently undetectable by palpation that 
failuie will frequently follow a total laijmgectomy unless a 
neck dissection is done at the same time The figui es shoived 
24 per cent of failuies after laiyngectomy alone and 13 8 per 
cent after laijmgectomy ivith neck dissection In cases where 
cervical nodes were already present, the percentage of failures 
was 37 5 per cent when neck dissection was not done as 
compared to 12 5 per cent when it was 


DISCUSSION 

Dr Louis H Clerf agreed ^vlth the essa' ist that failures in the surgical 
management of cancer of the lar\Tix usually resulted from inadequate 
Priman surgery Recalling Mackent^’s obser\ation that the actual size 
01 a cordal lesion Mas usualU one third gi eater than the area visualized, 
he emphasized the point that the lesection must be well be'ond the 
epparent lesion if a cure is to be expected In cases m here lar^Tigectom^ 
IS indicated he pointed out that the literature has rei ealed that 20 to 
per cent of lari ngectomized patients presumablv fi ee from ceri ical 
etastases deielop these lesions postoperatii el' In 1955, Dr Clerf 
presented a stud' of the lalue of block dissection as a priman a second- 
' Or an electi'e procedure, and he feels that lamigologists should 
““e moie conscious of this trend Electne block dissection should be 
j®red as part of the operatiie procedure "hen larvngectomi is in 
nir I ®''hept "hen the surgeon is con'meed that metastasis has not 
ead' occurred The figures presented b' Dr O’Keefe bear this out 

„ Julius McCall referred to his mo' le " hich " as presented 14 ' eai s 
(v Paring combined lar'ngectom' and neck dissection which '^as at 
nro„ Dme criticized as being too radical ho"ever today. Dr O’Keefes 
t^’indicates Dr McCall’s stand Dr O Keefe s sur' ival 
'p ®than his o'vn, "hich is 37 pei cent During the past five 
comv„r, , Luke’s Hospital the' ha'e done more neck dissections in 
lar'-ngectom' than the latter alone JIuch discussmn 
McCall* if connection is concerned 'vith conser' mg the '"oice Dr 

1 has 'et to find a dead man "ho needed a lar'Tiv' 

concluded b' expressing the hope that further comments 
®'eht be forthcoming informall' 
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value, and piefeis to instill it into the antium via the natuial ostium 
As foi suigeiy on the sphenoids, he believes the best lesults can be 
obtained onlv bi lemoving the flooi and inteisinus septum, as veil as 
the anteiioi wall 


Di John E Boidlej' lepoited that in his service most of the sphenoid 
sinus cases have been lefeiied from the Neuiological Seivice, which in 
dicates the diiect connection between infection of the sphenoid and the 
intracranial neuiological network Recently thev have had two mucoceles 
of the sphenoid with extension into the ethmoids Di Boidlei has found 
the nasopharyngoscope to be of gieat value in studying the postnasal 
and sphenoid aiea 


Dr Edwin N Bi 03 des lecalled a case lepoited in Baltimoie some jeais 
ago, in which a patient developed diabetes from which he succumbed, 
and at autopsv the sphenoids weie found to be filled with puiulent ma 
teiial It w'as thought that possibly the nutation of the pituitarj had 
something to do wnth the development of the diabetes He asked Dr 
Maxw^ell w'hethei the diabetes in the second case he repoited had cleared 
up aftei lemoving the mucocele 


Di Maxwell was impiessed bv Di Pioetz’s lefeience to the frequent 
finding of a thick anteiioi w'all and a thin postenor wall, w'hicli has 
often been noted in a similai way with the mastoid He wondeied wm 
the tendency to ebuination of the outei wall should be associated wuii 
piessme atiophj and often osteomj’’eIitis of the innei wall He does not 
employ contiast media routinely, although conceded their value when 
tlie\ can be used In some cases the ostium is inaccessible, which would 
pieclude the passage of a cannula Daminagiams have been of lalue in 
a few instances As foi the objection to using a chisel to penetrate the 
anteiioi wall, Di Maxwell piefeis the bun and curette, but m some 
cases, wheie the w'all is veiy thick, even the chisel w'lll lequne peisistent 
hammeimg to effect an entrance Dike Dr Boidlev’s expeiience, he, 
too, has found cases leferied by the neurologist after having passed 
thiough the hands of otiiei rhinologists Ceitainly the nasopharingo 
scope IS a reiy useful instrument, yet in cases wheie the sinus is closed 
off, it will yield no moie infoimation than the minoi In the <I'hbetes 
cases refeiied to by Di Bioyles, it w'ould be difficult to define tne 
etiologic implications except to sav that diabetics, being prone to infection, 
mav liaiboi a long standing sinus infection which has not been diagnosed 
Thus the cause and effect lelationship may be leveised 


CONCERNING THE CRITERIA OF OPERABILITY 
IN LARYNGEAL CANCER 

John J O’Keefe, M D 

Di O’Keefe discussed the cnteiia of opei ability m cancel 
of the laiynx on the basis of an analysis of seveial hundie 
cases Since the objective is the total lemoval of all of tie 
involved tissues, much depends on the appiaisal of the 
and location of the lesion It was found that only those whic 
tveie confined to the membianous poition of the cold wei 
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PSEUDOSARCOMA OF THE PHARYNX AND LARYNX 
Daniel C Baker, M D 

Pseudosarcoma of the pharynx and larynx was desciibed 
b} Bakei as a non-malignant connective tissue tumor usually 
associated with squamous cell caicinoma Although the tissue 
may grossly lesemble a saicoma by leason of mitotic actmty, 
chiomatm pattern and fasciculated bands of connective tissue, 
the abundance of tjqiical mitoses, and absence of nucleoli in 
many instances, edema and cellulai infiltiate, etc, all speak 
against such a diagnosis Investigations by othei obseiweis 
indicate that the lesions aie piimarily squamous cell caicinoma 
^th the secondaiy saicomatous element lepiesenting a le- 
active phenomenon which is non-neoplastic 

Three cases piesented by the essajust demonstiate these 
points 


DISCUSSION 

Dr Daniel Cunning recalled that Tirchovr had described this tumor a 
tiTc ago shotting that it was both a carcinoma and a connective 
ihi ^ He called it a carcinosarcoma Others more recentlv m 

ims countrt have demonstrated the same thins It would appear that 
me more correct term would be pseudosarcoma” since it is more often 
larrn^ than malignant An awareness of this condition is important for 
gologists, since so many of these growths appear in the respiratorv 
Pjv ®g®® lYequentlv a mass appearing to be malignant is reported 
^st it is important that various areas be biopsied before a 
g , “’^Snosis can he arrit ed at The three cases presented bt Dr 
and Tc various phases of the problem First a cancer of the skin 

hood ” ^ ‘dancer of the throat, all after X rav therapy m child- 

carcin case of a pedunculated mass obscuring the underlMng 

of finallv the granuloma of the trachea without an' evidence 

« squamous cell carcmoml 

Baker had nothing further to add in the discussion 


CYSTIC FIBROSIS OF THE PANCREAS AND 
NASAL MUCOSA 

Moses H Lurie M D 

o fibrosis of the pancreas is a disease which involves 

® nrucosa of both the lespiiatorj' and alimentai'j tracts 
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THE LARYNGEAL SACCULE 
Edwin N Broyles, M D 


laiyngeal saccule oi ventricle in 
flm 45 pei cent 

foimri t. individuals He 

f-hpn i^any laige saccules in the specimens of whites 

4han females The depth of 
the saccule varied fiom 6 to 8 mm (75 per cent) to 10 mm 
01 moie in 25 per cent, and over 15 mm in 7 per cent 


These saccules can be demonstiated 
jy if of faiily large size Bilateial 
common as unilateial 


in tomogiaphs, especial- 
saccules weie twice as 


. f impoitance of examining and studying this anatomical 
nf oveiemphasized, since it may be the seat 

o-vonh ® Cell studies, cultuies and tomo- 

^ contiibute to the diagnosis of concealed m- 

rection of neoplasm 


DISCUSSION 

Do°s ifhave^a thm'stalT the nature of the sac 

the point of denVirnat,^; Z\ openingi” If the lattei, wheie vas 

Part of this Question hnZ ^h^tween the saccule and the ventricle itself’ 
dye in the injected snecirmfrf^ answeied by the illustration showing the 
entile ventricle latbJt ^^*® these appears to fill the 

have a constricted nicl the saccule Does the saccule ever 

the sac mav evtend *"to a larger chamber above’ Potentially 

or postenoilj^ into the ^ thjrohyoid membrane as a laijngocele 
find sucrpotemialities’ been able to 

instrument whose^inflating^ musician playing a vind 
his musicianshin nn/i laijngocele attracted more attention than 

of tlTe bov M aflmnev ^t this time, the father 

he operated, honever ^the^you^ng^"® Passman for assault if 
was willing and tho having just icached his ma]orit> 

man’s technique When Pei formed as per Dr DeGraaf tlood 

^unl but whL tlTp °P®"®'t' the larjngocele was not 

and was lemoved ^ Now dP'p*®^ Positive piessure on, it did show up 
to D^ Bi oyTer who bed g’adly turn the patient oier 

the other side’if he originally, and was now free to operate 

the other side if he wished to risk being sued for assault¬ 
in'II larvngls ^^It^ean'^hP d^rr •’elwves a saccule of appendix is present 
an extension unw^ird .n^e1end^®^/^^^ the ventricle, being mereh 

uLfllx mram^dei eonr of hing just under the false cord It is 

usualn pyramidal in contour and more frequently in tlie nndJine than 
anterior, lareix posterior He would be happj to hare Di Piessman 
opeiate the other side since he has alreadx sunned one risk of a suit- 
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It not be ad\nsable to remove these since thev so frequentU aie the 
stalks of recurring nasal pohpi’ 

Dr Joseph P Atkins nas pleased to hear the rhinological side of the 
picture as described hi Dr Lurie He, himself, has been moie interested 
m the pulmonari aspect of the problem Studies are m progress to de 
termine the composition of the thick secretion iihich clogs the air pas¬ 
sages In the meantime, mechanical aspiration of these secretions has 
been of some considerable help 

Dr Lurie explained that the cocaine solution he has been using is a 
1/5 of 1 per cent solution ivhich being employed off and on has proven 
len effectiie and has never caused anv outward svmptoms NaturalL 
it IS not to be used indiscrimmateli As foi surgerv Dr Lurie has 
found that the disease is not limited to the antrums, and consequents 
It IS often necessari to clear out the ethmoids and often the frontal 
Antrums that have been opened for the second time hate reiealed per¬ 
sisting function of the lining as ev idenced bj mucous secretion and goblet 
cells Dr Lurie did hate one case in a child where the middle ear con- 
tmned a ven thick gluej mass which, when extracted retained the shape 
of the caiiti As Dr Atkins said it is not safe to use atropine or sco 
polamine in these children Dr Lurie confessed that he doesn t often 
see the cases when the pulmonaii simptoms predominate, because these 
m the hands of the chest surgeons It w ould be w ell that the 
Chest men be aware of the frequent association w ith sinus pathologi and 
consult with the rhinologist Rephing to Di Van Ahea he stated that 
hoes remoie poUpi whenever the diagnosis is certain 


CAUSES OF FAILURE IN SURGICAL TREATMENT OF 

malignant tumors of the larynx 
Charles M Norris, M D 

^oiiis attiibutes failuie following suigeiy foi caicinoma 
° the lai-jTix to delay in diagnosis, inaccuiate appiaisal of 
6 extent of the lesion, insufficient biopsj' and incomplete 
removal 

tinpioveinent in peicentage of five-yeai cuies is attiibuted 
0 ■'ndei vaiiety of pioceduies for partial larjTigectomy and 
e recent trend towaid moie fiequent neck dissection The 
advocated foi invasive lesions of the middle thud 
, ® cold, extension into the ventiicle and minimal sub- 

^^0 1 C extension aie the fionto-lateial lesection with lemoxal 
^ anteiioi segment of the thyioid caitilage and an 

jj ^orm with use of skin giaft and mold Of 209 cases 

yj. initial paitial laryngectomy the incidence of fail- 

due to lecuiience vas 7 2 per cent and those due to 
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pneumonia, bionchjecta<?i«! flcough, bimchitis, bioncho- 
glands are involved anri infections The submucosal 

charge This disease is a ® ^ viscid mucopuiulent dis- 
of sodium and S " 11 concentiatioii 

simple test devised bv Shwa Peispiration, and a 

feientiate nons^fl Gaha may help to dif- 

fibiosis of the panel ^ 

patient’s hands and fino-m ^ consists of placing the 

which has a definite amounTJ Piepaied agai plate 

chromate A Jito-u silvei nitiate and potassium 

^^uZuseaLn^ concentiation of chloiides in the sweat 
aibitrarily decided ^^^tion, and the degiee of discoloiation 
has been fourd iht"' ^^dicate It 

three plus reaetien fibiosis, 138 gave a 

was one plus in 65 ^ noimal childien the leactwn 


tively avo^idmff^<ni”^^ ti eated symptomatically and conseiva- 
eiy, avoiding suigery except foi lemoval of polyps 


^ mscussioN 

often suggest an allerav nasal symptoms mIucIi 

chaige of mucous, often auitJ glands results in a dis 
become blocked, and the mimno ■ ^ lesult, the ducts of the glands 

the staphylococcus is found on polyps Fiequenfh 

conclusive, but chloramnlienimi Sensitivity tests aie not alivais 

Suigery m not mZS the most effective antibiotic 

nasal symptoms be recoanirprt chiidien, but it is important that the 
as pai t of the whole Dr MpAt genei al process and ti eated 

cocaine solution mentioned i^fiuned about the use of a 5 pei cent 

possibilitj of toMc leactions Did he not think theie uas a 

Di Robert E Pnest D r " -cidenta.lv svallo.ed 

otitides of the gluej type m fUnoStic dfsS 

York hospital Mhere^Di'^^Dn^^h^**’ a®'!. associated with a Xei\ 

IS the pathologist The leivno-li Mho described this disease, 

these patients aie often *? mteiested in the process because 

bronchopulmonary symptoms h because of the nasal or the 

IS only one uhich uill piod^L n^sn/’n^i 

Mith pulmonaii symptoms on p I ^ small child In patients 

lamine y\ hen sui gerris dpi fnrn^^^i. the use of atropine or scopo 

body reaction Mhich mai resulTI^’ ‘’t the tendency to a foreign 

has been noted in cases ,v he, e tiie df"!'""'?^'' insufficiency This latter 
individuals in their 20’s tlisease has affected older age gioups— 

bi°Dr°Lur% dfsclosed Mlmt“^^^ f ^ pictures ^lovn 

>iiaL appealed to be polyps in the antrum Would 
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some cases the paitial lal^ngectom^ is moie radical than a simple 
total larvngectonir Reports such as Dr O’Keefe’s and Di Non is’ aie 
valuable because of their analysis of the material fiom the anatomical 
vievrpoint Terms such as “intiinsic” and “extrinsic” aie obsolete An 
other important point is the value of consistenth tenacious follov iiig up 
of the cases It is equalh as bad not to heai from patients who have 
been recoveied for more than five veais as to fail to be notified of the 
death of some who did not survive 

Dr Norris was glad to hear Dr Putnej’s vvaimng about the dangei of 
earning cancer cells into the lovvei respiiatoiv tract bv the passage of 
a scope through the affected aiea in the larvnx Di Reed’s comment 
that doubtful nodes must be considered malignant lathei than otherwise 
IS well taken He furthei expressed his appreciation to Di Jackson 
for his suggestion in the matter of classifving these growths 


histochemical studies of the pathogenesis 

OF NASAL POLYPS 


Alex Weisskoff, M D , 
and 

Helen F Burn, M S 
(Bj’- Invitation) 


Weisskoff and Bum made a study of polyps lemoved fiom 
3 patients, 17 being alleigic, thiee infective and thiee tvith 
abnoinial mucosa fiom the anti urn, in oidei to asceitam the 
natuie of the nasal polyp They found that the histochemical 
pioceduie tvas supeiioi to simple hematoxylin eosin staining, 
Paiticulaily in defining the so-called basement membiane 
'yiicli turned out to be a dense collagenous mfiltiation with 
little of the acid mucopolysaccaiides, which aie a constant 
component of the basement membiane 


Histochemical studies levealed the constant piesence of 
^di niucopolysaccaiide giound substance in all polypoid tis- 
e\en m the so-called edematous cyst, also, an incieased 
mount of giound substance with incieased tissue actiMt\ 
la by inciease in piimitive fibioblasts and capil- 

<iies They found evidence that the piimitive fibioblast oi 
esenchvnial cell, as wmll as the endothelial cell, is active in 
m oiniation of the giound substance 

c Presence of activ’e connectiv’e tissue elements, both 
^^^d sti omal, suggests that the polv p is moi e than 
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metastases 2 4 pei cent. Nine of 15 lecuriences weie sal 
vaged, eight by fuither opeiation and one by inadiation 

In 181 cases of laiyngectomy without simultaneous neck 
dissection the incidence of lecuiience was 11 6 pei cent, and 
that of ceivical node metastasis without lecuiience 20 4 pei 
cent 

Postopeiative metastasis aftei laiyngectomy without neck 
dissection, studied in i elation to location of the laiyngeai 
lesicn, occriicd in 6 pei cent of the endolaiyngeal, 16 pei cent 
of the subglottic, 29 pei cent of the vestibular and 42 pei cen 
of the maiginal cases Better lesults weie obtained 
cases wheie the neck dissection was simultaneous y pei oi 
with the laiyngectomy It is conceded that neck issec i 
IS indicated in most laiyngectomies even though palpaoie 
ceivical nodes aie absent 


DISCUSSION 

D. F Johnson _Putne} explained the finding that all of Uie^^pnUp® 



eaily metastasis even in the piesence or a sm.iu icoiu.. various 

cold IS a good ciiteiion on which to base the ..uy if the ary 

pi-oceduies, but is sometimes difficult to deteimine, esp mobiliti 

tenoid alone is mobile Supeificml coid lesions "'th g ^ iijio is 
are favoiable foi iiiadiation if admmisteied by a oiog^^^^ 

familial vitli laivnx pathology Cancer developing adja 
01 peiitracheal caicinoma lepiesents metastasis to tne pa ‘ ‘ ^ pjg fje 

nodes Cases of associated caicinoma of the of passing 

quentlv entiieh sepaiate lesions Putney deploies the pr. t 
an endotracheal tube foi anesthesia thiough a harjnx co 
noma because of the dangei of implanting ‘^ni cinoma cell j^ajcated 

stiuctuies He agieed that the Prophjlactic neck dissec 
in all cases except cordal lesions Bilateial neck diss 
dicated, should be done in two stages 

Di George F Reed added his appioval dissection in a 

involving moie than the coidal area He feels that tl crutch 

titude in cases vlieie palpable nodes aie not found, is ai of 200 

that should be discaided He Mill be leporting ,ng that m 

cases from the Massachusetts Eye and Eai 
cases Mheie positne nodes weie found on neck dissect 
cent sunned for thiee leais rim *hc 

Di C L Jackson felt that theie was too much Viofessor 

niattei of consenatne IS ladical suigen •• The thing 

Sebileau of Pans suigen shall be “A la demande de les on 
to do is alvais to be ciitical of oiu procediiies nn<J ^ ^ tl,e Jackson 

Q%noiience As Dr Non is has indicated the Pnocedui cs _ j,n,l 

Clmic van fiom limited coid lesection to pei foi m ''' 

mmteral neck dissection The lanngofissuie ope.at.on thei pei I„ 
a foim of Srtml lanngectonn, of mIiicI, tlieie aie seieral lauc 
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Wegenei’s syndiome, and is unaccompanied by lenal involve¬ 
ment The condition must also be diffeientiated fiom Boeck’s 
saicoid, polyaiteiitis nodosa and specific granulomas 

Wegenei’s gianulomatosis is classified as being within the 
gioup of diffuse collagen diseases The lesions may involve 
aieas in the iippei lespiiatoiy tiact, the lungs and bionchi 
and the kidneys, all of which leveal signs of vasculitis of vaiy- 
ing degiees Cutaneous lesions have also been obseived 

Seven cases aie piesented and thoioughlv analyzed Thiee 
of these seemed to lepiesent eail}* oi non-fatal variants of 
the sjmdiome 


DISCUSSION 

to- Henr\ L Williams expressed Ins dislike for epon^ms, prefeinng 
tnat a sindrome or disease be given a teim or name that vould gixe 
some bint of tbe pathologic piocess As to the authors’ attempt to dif 
ferentiate the so called “Wegener’s gianulomatosis” from lethal granu 
loma on the basis of the former’s being associated v. itb lesions in lou ei 
tract, the lattei’s being lestncted to the middle of the face, 
h countered with the statement that such lesions aie common in 

Doth disorders As a matter of fact, he pointed out that generalized 
kldne^s, lungs skin and blood ^essels are found in a 
number of diseases, such as xeiiucous endocaiditis with disseminated 
upus en theniatosis nonspecific inteistitial keratitis and periarteritis 
tho being rarieties of collagen disoiders In his opinion, all of 

conditions, including those under discussion, aie fundamental^ 
nodosa with unusual piominence in one or moie oigans 
1 ^ diagnosis of this piocess is seis difficult, pathologists aie often 
A coriect diagnosis lequiies the luling out of such disoideis 
Slanders, tularemia, lepros> rhinosclei oma bIastom^cos^s 
tenriAn reticulosaicoma and epithelioma with neci-obiotic 

a rni? tukes lepeated deep biopsies and studs Jlidliiie gianuloma is 
lint disease as eiidenced b^ its response to steioid theiaps Cases 
retidii^'^ impiosed following Roentgen tlieiap' would moie Iikels be 
letlni °®®’coma than a tiue collagen disease, fuitheimoie cases of 
aftpr in seseial instances base been piosen to be epitlieliomas 

Diislpaa studs of the biopsies It is tlieiefoie impiactical and 

one appls a desciiptise teim to a condition sshicb mas be onls 

fulls iiifi ^ moie fundamental piocess sshicli is as set not 

uerstood and is particulars difficult to diagnose 

1 elated his experience ssith a case that appealed to be a 
muco^ rhinitis with saddle nose and inspissated dried 

opinion ^ granulated appearance to the mucosa, but sshich in his 
fberam seiious condition for, despite antibiotic and otbei 

fframiinn, S died and the autopss diagnosis was “We^nei’s 

>f ssas n'J* r, ®^bce the patient had been at the UCDA tledical Centei 
^Pil coiiw hope that Di Piessman might base seen hei there 

^ elaborate on the lattei stages of the case 

there stated that he hoped that it w ould not be assumed that 

thp h ^^^ationship bet^^een the patients being sent to UCLA 
prognosis gnen at the time* 
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edematous nasal mucosa, it appeals to be a connective tissue 
1 espouse to chionic stiess of the nasal membianes 


DISCUSSION 

Di Waltei P Woik commented on tlie similaiitj of the giound sub 
stance content of both the inflammatoiy and allergic pohp Vagaiies 
of the histochemical method can be conti oiled, to some degiee, Uj using 
flesh testiculai hvaluionidase and umbilical coid in each staining gioup 
These studies shop that edema, pieviously consideied to be fluid accumu 
lation, leallv consists of pools of mucopoljsaccandes of vaiMng degiees 
of polvmeiization The concentiation of this mateiial in the endothelial 
cells suggests the possibility of fuithei studies on such lesions as atiopine 
ihinitis, midline gianulomas and similar piocesses The i elation of these 
substances to adienal coitical secietions has been the subject of some 
investigation in lecent leais and should piovide an aiea of ivoithiihile 
1 eseai ch 

Di Haiiv P Schenck believes that Di Weisskoff’s findings Mill help 
to confiim the lesults of electiophoietic studies pieviously lepoited, de 
lineatmg the piotein stiuctuie of the polj’p While theie Mas no mciease 
m the piotein content, thev found an mciease in the gamma globulin 
Muth 100 times the amount of specific antibodies concentrated m extracts 
of polyp fluid This proceduie is not easy m many cases ivlien the 
poljps aie moie solid As a mattei of fact, nasal polyps should be called 
mvxoid fibiomas oi fibioniata, also the moie plasma cells that aie 
found, the gieatei the concentration of gamma globulin On the othei 
hand, the gamma globulin had no connection until the numbei of eosino 
philes piesent Such investigations as the one leported bv Di Weisskon 
should be of gieat help in claiifjing some of these points 

Di Weisskoff agieed nith Di Schenck that in most cases the teini 
“m^ xoid fibioma” fits the pathologic picture best The Moik just le 
poited Mill be earned on with several othei connective tissue 
chemical stains and at least a dozen en^jnies, which bv breaking tiie 
findings into vaiious categoiies, should be fiuitful of decisive findings 


WEGENER’S GRANULOMATOSIS 

Joseph P Atkins, M D , 
and 

Sylvan Eisman, M D 
(By Invitation) 

Wegenei’s gianulomatosis is desciibed as a syndiome con¬ 
sisting of neciotizing gianuJomata of the uppei and lowei 
lespaatoiy tiact, geneializing neciotizmg vascuhtis and go 
meiuhtis leading to memia and death 

It IS to be diffeientiated fiom lethal midhne giamdoma m 
that the lattei fails to show the vasculitis which chaiacteiizes 



TRANSACTIONS AMER LARYNGOL ASSOC 


1247 


3 Lineal slioitening of the aoitic implant which had united 
Mitli the tiachea incieasing the spaces between the rings 

i Tiaclieal caitilage adjacent to the anastamosis exhibited 
calcification and metaplasia into tiue bone 


DISCUSSION 

Dr Darnel C Bakei complimented Dr Pressman on this fine piece of 
fundamental leseaich It would appear that an aortic graft could prove 
to be a satisfactoi v replacement for an excised trachea, certainly superioi 
to foreign bofli implants such as nilon, dacron, etc In his own ex¬ 
perience he had neier had a case nhich required total circumfei ential 
excision of the tiachea In one instance a traumaticallv severed trachea 
was reunited after pulling the lower portion up out of the chest into 
which It had leceded The idea of mobilizing the lower trachea foi re¬ 
suture to the upper portion has been adi ocated and practiced thoi acic 
surgeons He would like Dr Piessman to relate whether he had per 
soualh had an experience with such proceduies 

Dr John J Conlev Commented on Di Pressman’s reference to seien 
dipidi in connection with his imestigation From the labor atoi\ point 
of xieu four items of interest emeige fiom the inxestigation nameh 
from the pressure of the acnlic stretching of the residuum 
« tne trachea retention of elastic tissue in the aortic transplant and 
metaplasia in the cartilage lings Although the clinical value foi humans 
Pfactica^lh ml the experiment has great lalue for the positixe facts 
elicited Sunival of homografts xaries according to the tissue inxoUed, 
and cartilage heading the list Dr Pressman’s studies le- 
th th ® fact that the elastic fibers of the transplant surxnxed ahoxe all 
« .it’ll ®°™Ponents xet, replacement of large segments of the trachea 
s still an unsoh ed problem although defects up to 3 cm maN be closed 

the stretching of the tiachea one can ac 
urmonize’ it bv cutting between the rings Laigei defects can be closed 
tranh*^ ti^heal implant which is a composite graft taken from the lower 
1 q_ Conle\ then described processes in\olMng the use of homo 

s mateiials and his procedure for coriecting major defects 

th^pi "Weisskoff was deepU interested in the slides showing 

succiimn’^ fibers and the conflict between the tissues suixuing and those 
of siirf fibrous connective tissue inroads A chronological sequence 

derstnna afford exceedingU valuable infoi matron on the basic un 

in the connectiie tissue RecentU a connectixe tissue fiber found 

me rnn tendon, and another between the tooth root and surround 

mans « bate been described Special stains in Di Pi ess 

teferpn^o might bring out some new information particular It with 
to the bout metaplasia he obserted 

stated that although he had atoided reference to the 
bacKernt ? **^*^*°*^ bis work the possibilities are netertheless in the 
the trapx “ as pointed out bt Dr Conlet partial defects of 

tlefect IS effectitelv closed bt aorta transplant as long as the 

hut akn uttcumferential Such a cot ering supplies not onit support 
lations epithelial lining, and prevents occlusion bv ingrowing granu 
uortic mentioned about the experimental dogs Those with 

eurried thet were sacrificed at will The dogs that 

taivpq care' ^°''®fbtlene tubes surtived as long as the granulations were 
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Di Waltei B Hoovei thought some of the comments made by Di Wil 
hams should be emphasized As long as the etiology is unknown it is 
best to call all these midline lesions gianulomas Confusion will still 
exist, as evidenced by thiee cases he had seen wheie competent pathol 
ogists lepoited then diagnosis as lethal granuloma, whereas biopsies 
from aieas i emote fiom the ulceiative lesion pioved to be lymphoma oi 
Ij mphosai coma Anothei case with lesions involving the nasal mucosa 
had paitial tui binotomies done to establish an an way, and the tissue 
was declaied to be nonspecific gianuloma Aftei a symptomless inteival 
of two yeais, the lesions lecuiied and now involved the external nose 
and foiehead The biopsies again weie indeteiminate Xiays followed 
by steioid theiapy bi ought about consideiable impiovement Thus all 
one could conclude was that the steioid theiapy was of value thougli 
the diagnosis was still unceitain 

Di Atkins agieed with Di Williams that the linking of names to 
syndiomes is undesnable and that descnptive teims aie piefeiable, 
hovevei, until we have some idea wheie we aie going we have to follou 
the liteiatuie as it has developed Wliethei the condition is a peiiaiteutis 
nodosa oi some othei disease we do know that we have a condition which 
may involve both uppei and lowei lespiiatoiy tiacts, but is also a disease 
which involves the entiie economy Di Atkins ivould not disagree with 
Di Hoovei since both he and Dr Williams pointed to the positive diag 
nosis of a specific condition when taken at a point i emote fiom the 
ulceiated aiea 


THE EXPERIMENTAL USE OF HOMOGRAFTS FOR 
REPAIR OF THE CERVICAL TRACHEA 

Joel J Pressman, M D 

Repotting the lesults of his expeiintents on 200 dogs, Di 
Piessman intioduced the woid “seiendipidy” as being ap¬ 
plicable in this connection, inasmuch as infoimation that was 
not anticipated lesulted fiom the expeiiments, though the 
oiiginal goal sought foi was not attained 

Pieseived sections of aorta ovei polyethylene tubing weie 
used in these dogs to supplant excised segments of the tiachea 
Aftei a lapse of fiom a few months to thiee yeais, the tissues 
weie excised and examined 

The following lesults weie noted 

1 The piolonged indwelling polyethylene tubes bi ought 
about a leukoplakia 

2 The aoita letained much of its oiiginal stiuctuie show¬ 
ing especially the peisistence of the elastic fibeis despi e 
niaiked conti action due to fibiosis 
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A ice-Chairman Dr La'svrence R Boies, Minneapolis, Minn 
Secretarr Dr Walter E Heck, San Francisco, Calif 
Representative to Scientific Exhibit Dr Walter H MaIone\, Cleveland, 
Ohio 

Section Delegate Dr Gordon F Harkness, Davenport, la 
Alternate Delegate Dr Dean M Lierle, Iowa Citv, la 
Meeting Miami Beach, Fla , June 13-17, 1960 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr R C Martin 3S4 Post St, San Francisco 8 Calif 
Secretarr Dr Lawrence R Boies, Universitv Hospitals, Minneapolis 14, 
Mmn 

Meeting Deauville Hotel, Miami Beach Fla , March 13 14 1960 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice-President Dr Kenneth Hmderer, 402 Medical Arts Bldg Pitts¬ 
burgh, Pa 

Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16, N Y 
Treasurer Dr Arnold L Caron, 36 Pleasant St, Worchester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

President Dr Kenneth H Hmderer, 402 Medical Arts Bldg, Pittsburgh 
13, Pa 

Secretarj Dr Robert M Hansen, 1735 No WTieeler Ave, Portland li. 
Ore 

Annual Chmcal Session October 8 9, 1959, Illinois Masonic Hospital, 
Chicago, Ill 

Annual Meetmg October 10, 1959, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

^Kident Dr Oscar J Becker, Chicago, Ill 
^re-i-resident Dr Sam H Sanders, Memphis, Tenn 
Joseph C Miceli, Brooklyn NY 
ecretary Dr Samuel M Bloom, 123 E S3rd St, New York 28, N 
®eting Chicago, Ill, Oct 15 17, 1959 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


31r Michael H. Barone, Buffalo, N Y 
Elect Dr Walter E Owen Peoria, Ill 
Er PYank P Powers, Raleigh, N 
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Annual Meebng 


Car 

Highland -A.v e 


Pitts 


1249 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erlmg W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr William L Benedict, Mayo Clinic, Rochester 
Minn 

Meeting Palmer House, Chicago, Ill, Oct 10 15, 1959 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Careiv Tower, Cincinnati, 0 
Pi esident-Elect Dr D C Samuel Pruzansky, D D S , 840 So Wood St 

Chicago, Ill 

Secretary-Tieasuier Di Spriestersbach, PhD, Deptartment of Oto 
laryngology. University Hospital, Iowa City, la 
Meeting Palace Hotel, Denver, Colo, May 12 14, 1960 

AMERICAN BOARD OF OTOLARYNGOLOGY 

Piesident Di Gordon D Hoople, 1100 B Genesee Dr, Syracuse 10, N Y 
Secretarv Dr Dean M Dierle, University Hospital, Iowa City, la 
Meeting Chicago, Ill, October, 1959 

AMERICAN BRONCHO-ESOPHAQOLOGICAL ASSOCIATION 

President Dr Verling K Hart, 107 W 7th St, Charlotte, N C 
Vice President Dr Daniel C Baker, Jr, 903 Park Ave , New York, N i 
Secretary Dr F Johnson Putney, 1712 Locust St, Philadelphia ^ Pa 
Treasurer Dr Charles M Norris, 3401 Broad St, Philadelphia, p® 

Meeting Deauville Hotel, Miami Beach, Fla, March 15 16, 1960 (Atte 
noons only) 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

Piesident Di W J McNally, Montreal, Canada 
Secretaiy Dr Lyman G Richards, Wellesley Hills, Mass 
Treasurei Dr Francis B LeJeune, New Orleans, La 
Editor, Historian, and Librarian Dr Edwin N Broyles, Baltimore, i 
Meeting Deauville Hotel, Miami Beach, Fla, March 18 19, 1960 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Theo E Walsh 640 So Kingshighwaj, St Louis 1®’ 

President-Elect Dr Fletcher D Woodward, 400 Locust Are Charioue 

Secretaiy Dr C Stew ait Nash, 700 Medical Aits Bldg, Rochester 7, 
NY , „ 

Treasurer Dr K M Daj, 121 University PI, Pittsburgh, Pa ^ 

Annual Meeting Deauville Hotel, Miami Beach, Fla, Maicli 13 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
Pra^ident Dr Stanton A Friedberg. 122 So Michigan Are, Chicago 3, 

Screte^^TreLur^r Snitman, 40S So 5th Are, Majvrood, Ill 

cago n, ^ Retcher Austin, 700 No Michigan Ave, Chi 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY. 

^iirique Grunivald S 
AgusUn Estartus 
TrellSer Chaimonch S 

DnMter Kapkan K 

I5r Alberto Basterrica A 


COLORADO OTOLARYNGOLOGY SOCIETY 

vJ^^Sden^*' ^ Colo 

Secretarr Dr Grand Junction, Colo 

■-U. UT Will p Pirbev, Denver, Colo 


President 

Secretarv 

Meetings 

bus 0 


COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 
Dr John E Arthur 
Dr M L Battles 

irst Mondai of October through May, Unnersiti Club, Colum 


DALLAS ACADEMY OF OPHTHALMOLOGY 
p-„,. , and OTOLARYNGOLOGY 

SKretor.SLrCT fi””*,® “ M'Cron- 

Dallas Xes James L Baldvin, 16 ! 


Medical Arts Bldg, 


_P PEDERACION ARGENTINA, 

OCIEDADES DE OTORRINOLARINGOLOGIA 


Secretan- of the Interior 


Treasury Prof 


Prof Dr Atilio Viale del Carril 
_--v.La.iy Trenail,-- T,_ * JP’’ Aldo G Kemorino 
^o-Secretarv of the t Antonio Carrascosa 

^SecretarV of t^e ^Ir Carlos P Mercandino 

^SecreS?^of ^e T>r Jaime A del Sel 

Treasury Dr Jorge Zubizarreta 

PIRST central AMERICAN CONGRESS OF 
President D r- OTORHINOLARYNGOLOGY 
Secretary Tr^urer‘°^T^ Noubleau, San Salvador 

El Salvador Ce^trarrmeriL 

President OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

^sident Elect ® Taylor, Jacksonville Fla 

Pi^t Vice-Presidem ® "^Tutmer Miami, Fla 

^ecoad Vice-PresidLt ^ Anderson Jr, Ocala Fla 

^cretarv Treasurer ^ Marion M* Hester, Lakeland Fla 
P”® PT Joseph M Taj lor Jr, 1 Davis Bh d Tampa 6 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS 

President Dr Antonio Augusto de Almeida 
First Secretary Dr Alberto Galo 
Second Secretary Dr Alfredo Porto 
Librarian-Treasurer Dr L de Souza Queiroz 

Editors for the Archives of the Society Dr J Penido Burnier, Dr 
Guedes de Melo Pilho and Dr Roberto Franco do Amaral 
Meetings Twice every month, first and third Thursdays, 8 30 PM 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidents Dr Julio Quevedo, 15 Calls Oriente No 5 
First Vice-Presidente Dr Hdctor Cruz, 3a Avenida Sur No 72 
Second Vice Presidente Dr Josd Luis Escamilla, 5a Calle Poniente 
No 48 

Secretario Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vioe-Presidente Dr Luis Sune Medan 

Secretario Dr Jorge Perellh, 319 Provenza, Barcelona 

Vice Secretario Dr A Pinart 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch. 1039 No Calvert St, Baltimore Mrt 
Secretary-Treasurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice-Presidente Dr A P Belou 
Secretario Dr S A Aranz 
Pro-Secretano Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr G Arnold Henry, 170 St George St, Toronto, Ontaiio 
Secretarj Dr Donald M MacRae, 324 Spring Garden Rd, Halifax, < 
ScotlS- . ^ A in 

Meeting Sheraton Brock Hotel, Niagara Falls, Ontario, October y xv, x 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr William F Hubble, Decatur, Ill 
President-Elect Dr Charles D Sneller, Peoria, Ill 
Vice President Dr Edgar T Blair, Springfield, Ill 
Delegate at Large Dr G Leroy Porter, Urbana, Ill 
Secretary Treasurer Dr Clarence A Fleischli Springfield, in 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical order monthly 
Secretary Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem¬ 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D P 
Vice-President Dr M Gonzales Ulloa Mexico D F 
Secretary Dr Juan De Dios Peza, Mexico, D P 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Monterey 47, Mexico 7, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton Mo 
ecretary-Treasurer Dr Harold Swanberg, Quincy, Ill 
■assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, Ill 


NETHERLANDS SOCIETY OF OTO-RHI NO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereemgmg ) 


President 

Secretary 

Treasurer 


Dr H Navis, Sonsbeekweg 6, Arnhem 

Dr W H Struben, J J Viottastraat 1, Amsterdam 

Mrs P Velleman-Pinto, Jac Ohrechtstr 66, Amsterdam 


north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

Dr j C Peele, Kinston Clinic, Kinston, N C 

George E Bradord, Winston Salem, N C 
^reiary-Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 7, 

Meeting 


north of ENGLAND OTOLARYNGOLOGICAL SOCIETY 
^^shir™*' ^ ^ Thompson, 16 Ramshill Road, Scarborough, York- 

J H Otty, Frizley Old Hall, Frizmghall Road, 

Yorkshire 

Treasurer Mr R Thomas, 27 High Petergate, York, 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland 5, 
^^PorUand's^^o'*’’®^ ® Mjers, 223 Medical Dental Bldg, 

Henrv Tuesday of each month from September through May, 

i -iniele Restaurant, 23rd and W Burnside, Portland, Ore 
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FOURTH LATJN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretary 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgebei 
Vice President Dr William Skokan 
Secretary Treasurer Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice President Dr Joseph Freeman 
Secretary-Treasurer Dr H Carlton Howard 

Meeting Quarterly in March, May, October and December on the second 
Thursday of the month, 6 30 P M, at the McAllister Hotel, Miami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 

President Dr Jo Ono, Tokyo, Japan „ 

Secretary Dr Chevalier L Jackson, 3401 N Broad St, Philadelphia 4U, 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President-Elect Dr Dick H Underwood 

Secretary Dr James T Robison, 4620 J C Nichols Parknay, Kansas 
City, Mo 

Meeting Third Thursday of November, January, February and Apri* 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretary-Treasurer Dr Wendell C Irvine 
Chairman of Ophthalmology Section Dr Carroll A McCoy 
Secretary of Ophthalmology Section Dr Philip D Shanedling 
Chairman of Otolai yngology Section Dr Robert W Godwin 
Secretary of Otolaryngology Section Dr Francis O’N Morns 
Place Los Angeles County Medical Association Bldg, 1925 wus 
Blvd , Los Angeles, Calif . . 

Time 6 30 P M last Monday of each month from September ,J 

inclusive—Otolaryngology Section 6 30, first Thursday of each mo 
from September to June, inclusive—Ophthalmology Section 


LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Fred D Hollowell, Lamar Life Bldg, Jackson, 
Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg, miss 
M eeting 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orne E GhrisL 210 N Central Ave, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngologv Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Cahf 

Ophthalmology Dr "Warren A. "Wilson, 1930 Wilsbire Blvd, Los An¬ 
geles 57, Calif 

Mid"Wmter Clinical Convention annually, the last tvro Tveeks in Januarv 
at Los Angeles, Cahf 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
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A STUDY OF THE FATE OF AUTOGENOUS 
CARTILAGE GRAFTS " 

Morris Da'V’idson, jM D , 

St Louis, Mo 


I INTRODUCTION 

The piesent study was done to im estimate geneiallv, the 
fate of autogenous cartilaginous ti ansplants in the external 
ears of animals, and to deteimine specifically %yhethei the 
union that takes place between a caiefully appioximated 
autogenous graft and its host cartilage is fibious oi ^yhethel 
uew cartilage is foimed It was felt that this study maj- 
some clue as to the fate of the cartilaginous portion of a 
composite giaft fiom the eai of humans for tiansplantation 
fo defects in the external ear, ala nasae, and columella A 
composite giaft is defined as one that contains moie than 
one tj'pe of tissue, such as both caitilage and skin In this 
instance, however, only the cartilaginous portion is being con¬ 
sidered The cartilage of the eai of the labbit was selected, 
ecause it so closely resembles the elastic cartilage in the eais 
of humans 


■^^‘^oiding to the micioscopic appealance and natuie of its 
I nllar components, thiee vaiieties of caitilage aie distin- 
^ished hyaline, elastic, and fibious Hyaline caitilage has 
® ^^ost distiibution throughout the body and is chaiactei- 
120 bj a matiix that is almost cleai and tianshicent and is 
I'oe from obvious connecti\e tissue fibeis Elastic cartilage 
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possesses cells like those of hyaline caitilage, but the inatiix 
contains numeious blanching elastic fibeis Elastic caitilage 
is found in the external eai, eai canal, Eustachian tube, and 
epiglottis Fibiocaitilage has a cellulai stiuctuie like hyaline 
and elastic caitilage, but the matiix contains thick, compact 
collagenous bundles which he paiallel to one anothei Fibio- 
caitilage is found in the inteiveitebial discs, symphysis pubis, 
and the inteiaiticulai menisci of many joints 

The voluminous liteiatuie dealing with caitilage giafts is, 
foi the most pait, contiadictoiy and confusing as legaids 
any conclusions This is piimaiily due to the vaiiations in 
the different expeiimental pioceduies utilized The autogen¬ 
ous giafts of caitilage have, foi instance, been subjected by 
many investigatois to lemoval of the peiichondiium, to boil¬ 
ing, fieezmg, dehydiation, etc The laboiatoiy animals com¬ 
monly used have been labbit, chicken, mouse, guinea pig, and 
dog Giafts have been taken fiom iib, eai, joint, steiniim, 
and othei sites and nisei ted in subcutaneous tissues, nitia- 
musculai aieas, anteiioi chambei of the eye, and joint syno¬ 
vial cavities 

A summaij'’ in chi onological oidei of the moie peitnient 
findings lepoited in the liteiatuie is piesented 

II REVIEW OF THE LITERATURE 
/ Liteiaftue Pievwiis to the Ttventieth Centiiiy 

The eailiest wiiteis weie piimaiily concerned with the 
healing of wounds oi injuues to caitilage Huntei' (1743), 
Doinei-’ (1798), Meckel’and Pauh' (1854), and Leidy'- (1849) 
agieed that caitilage had no tendency to legeneiate oi unite 
aftei injuiy Redfein,' who in 1851 used a micioscope foi 
obseivations, lepoited that healing of wounds m iib and eai 
caitilages was accomplished by ingiowth of fibious tissue 
and some activity on the pait of the caitilage cells at the 
edges of the wound Two yeais latei, in 1853, Kollikei' and 
Paget® found no evidence that fiagments of caitilage united 
aftei injuiy oi luptuie, and fuithei stated that new caitilage 
does not leplace damaged caitilage Beit” (1865) was pie- 
sumably the fust to lepoit viabilitj of caitilage with tiaiis- 
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plantation He buiied a lat’s tail beneath the skin as an 
autogenous giaft and noted that the caitilage lemained viable 
for months Olliei’" (1867) was in agieement with Beit and 
furthei stated that adult animal caitilage \m 11 suiM\e vhen 
tiansplanted if the pei ichondi iiim lemains attached to the 
giaft Fishei” (1882) agieed that peiichondiiiim was neces- 
saiv foi suiwival of a giaft Zahn'- (1884) belie\ed that all 
caitilage giafts tended to undeigo degeneiation legaidless of 
"hethei they weie homogenous oi autogenous On the othei 
hand, Piudden* in 1887, substantiated Beit’s obseivations 
and since he lemoied the pei ichondi lum fioni the tiansplants 
appaiently pioved that caitilage can suiM\e without the peii- 
cliondiiiun He tiansplanted small pieces of hjaline caitilage 
to the subcutaneous tissue of labbits and allowed them to 
lemain in place as long as 399 dajs He belie\ed the cells 
hied foi nianv months and e\en changed in size and shape 

The fust use of caitilage tiansplants m humans is ciedited 
to Konig’^ (1896), who used them to lepaii tiacheal defects 
"ith successful lesults 

At the beginning of this Centuiy the mteiest tinned moie 
intently to the histological changes lesponsible foi healing 
of "ounds in caitilage 

- Lite} atm € f] 0 }n 1900 to the Piesent 

Matsuoka>= (1904) and Moii" (1905) agieed that caitilage 
injuiies healed by the piohfeiation of a laiei of connectne 
issue fioni the pei ichondi lum \ihich became paitlv changed 
in 0 fibiocaitilage Seggel,'' (1904) hoveiei, vas of the opin- 
^on nt cartilage cells multiply bv mitosis Haas'" (1914) con- 
0111 led i\ith Matsuoka and hloii in stating that legeneiation 
^ cartilage was fiom the pei ichondi lum Fishei'" (1922) 
figiee mth Seggel, as he found that supeificial 
^1 1 age cells became the paient cells of the moie fully de- 
suh°f^^ ^^tilage in its deepei paits Ito'^" (1924) furthei 
11 itL ^^0 ''*01 k of JIatsuoka and JIoi i He v oi ked 

in th ^'ticulai caitilage of lats and found that defects 
^ &iafts i\eie fust filled with gianulation which in time 
^^^0 fibious tissue, then to fibiocaitilage, and finalh 

0 caitilage It would appeal that the wiiteis in the eailv 
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pait of the Twentieth Centuiy weie in agieement that caiti- 
lage does tend to legenerate following injiiiy Theie was no 
agieement concerning the piocess by which healing took place 

The woik of Loeb-^ (1926) lemains a classic to this day 
He found that cartilage and its attached stiuctures such as 
peiichondiium, fat, and aieolar tissue lemain well pieseived 
after autotiansplanation Homotiansplants of caitilage, on 
the whole, lemained well pieseived It was his contention 
that the peiichondrium may foim new caitilage m both in¬ 
stances He noted a great diffeience in cellulai lesponse 
evoked by autotiansplants of caitilage as compaied with homo- 
tiansplants of caitilage After autotiansplantation, lympho¬ 
cytes weie almost entiiely lacking, wheieas in the homotians- 
plant theie was a consideiable lymphocytic lesponse He 
found that lymphocytes enteied neciotic aieas of caitilage 
and leplaced them, but that they migrated only to a veiV 
limited degiee into living, well-diffeientiated caitilage wheie 
they soon peiished Lymphocytic invasion became enhanced 
if the intei cellular substance was deci eased 

Key=2 (1931) was of the opinion that the lepaii of defects 
in hyaline caitilage occuiied thiough the piolifeiation of 
fibious tissue with tiansfoimation into caitilage Publishing 
in the same yeai, Shands-’ was laigely in agieement with Key 
He stated that following injuiy, fibiin was fust laid down, 
to be followed in turn by gianulation tissue and connective 
tissue Caitilage cells that began to foim in the connective 
tissue became fibiocaitilage which developed into new hyaline 
caitilage A yeai later. Fell-' stated that peiichondiial cells 
possessed the specific powei to foim caitilage cells 

It was in 1939 that Peei=® published the fust of his excellent 
and voluminous woiks with caitilage giafts Aftei buiymg 
autogenous iib caitilage giafts foi foui-and-a-half and six 
years he found them to be living caitilage when lemoved He 
concluded that this type of giaft suivived up to six yeais 
and lemained the same size Dupeitius^® (1941) demon- 
stiated the actual giowth of tiansplanted 3 mung caitilage and 
believed that the inciease in size pioved the viability of the 
transplant His studies weie fuithei extended, and in IS^T 
he demonstiated a measuiable giowth of autogenous caitilage 
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tiansplants in humans This was accomplished by inseitmg 
a piece of iib caitilage into the doisum of the nose of young 
childien He lepoited an inciease in length of the giaft that 
was measuiable In addition, he was of the opinion that peii- 
chondiium was not necessaiy foi the gxowdh 

Claik and Claik^' bj' means of then tianspaient chambei 
installed in the labbit’s eai, obseived the late foiniation of 
new caitilage Aftei vasculaiization of the aiea was com¬ 
pleted new caitilage cells weie seen to aiise fiom elongated 
motile cells The latter contained unifoimlv distiibuted gian- 
ules that enlaiged and coalesced to foim fat dioplets similai 
to those seen in the intact eai caitilage and matiix which 
appealed simultaneously between the cells They weie unable 
to deteimine the oiigm of the new cells but believed they weie 
eithei fiom the oiiginal caitilage and peiichondiium oi fiom 
fibioblasts aiising fiom the connective tissue The fact that 
the new cartilage ivas spotty in distiibution was inteipieted 
as piobably indicating a stimulus of the natuie of a localized 
chemical change m the tissues In addition, theie was occa¬ 
sionally some development of new' bone in the midst of an 
aiea of new cartilage 

Youngs' (1941) found that autogenous iib caitilage giafts 
to the abdomen lemain viable In all of his specimens the 
cellulai stiuctuie w'as found to be intact, the cell nuclei w'eie 
piesent, and the giafts w'eie pliable and letained then spiing- 
bke elasticity In anothei expeiiment, Young placed fine 
Paitides of chopped caitilage into the abdominal w'all w ithout 
01 W'lth peiichondiium and found that all the paitides w'eie 
liable on lemoval and had become adherent to one anothei 
by fibious tissue 

Peel-'' in 1944 -wiote that autogenous caitilage is the ma- 
eiial of choice foi tiansplantation in that it suivives as living 
'ssue, IS not subject to invasion 01 absoiption, and lemains 
pait of the living oiganism He emphasized that the matiix 
0 cai tilage gi\ es this sti uctui e its pi operty of elasticiti winch 
® 3pts it foi special function 01 suppoit The ultimate sui- 
th^ ^ giaft IS deteimined by the living cartilage cell since 
\ *1 pioduces the matiix In addition to pioMng the 
1 ih of his giafts, Peei^” wilting two veais latei sub- 
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stantiated the woik ol Dupeitius, but in the human He toot 
measuied pieces of young autogenous giafts liom the iib, 
nasal septum, and eai, with the peiichondiium lemoved, and 
bulled them foi inteivals up to two yeais Theie was a 
definite inciease in size of the tiansplanted tissues 

Blown, et al, ' “ piesented thiee papeis in 1946, dealing 

with the successful use of composite giafts of skin and caiti- 
lage fiom the eai in humans to leplace the loss ol tissues 
fiom such aieas as the nostiil boidei, nasal tip, and columella 
Since the oiiginal papei by Biown in 1946 othei papeis pie- 
seiiting the successful use of composite giafts have been 
published Biowii'' (1947), VVachsbeigei ‘ ( 1947 ), SzlazaK ' 
(1949), Conveise'- (1950), Dufoimental(1951), Fauna" 
(1952), and McLaughlin'- (1954) Blown states that tlie 
tiansplanted caitilage does peisist and can be felt in the 
giafted aiea months aftei suigeiy 

Peel and VValkei(1951) found that fiee human caitilage 
autogiafts 111 contact with like tissues letain then specitic 
stiuctuies and that cartilage autogiafts in contact with unhKe 
tissues can sui vive tiaiisplantation unchanged and letain then 
same lelative size It was then finding that caitilage tians- 
plants in the human aie loined to the host caitilage by fibious 
union and not by caitilaginous union 

Laskm and Sainat" wiote the fust of then aitides on the 
lespiiation and anaeiobic glycolysis of tiansplanted caitilages 
in 1952 They found the late of lespnation and anaeio ic 
glycolysis of fiesh labbit costal caitilage to be among 
lowest of all tissues They deteimined that caitilage meta 
olism IS piedominantly anaeiobic, and that tiansplantation 
lesulted in a decline of appioximately 45 pei cent in the m e'’ 
of both lespiiation and anaeiobic glycolysis in both autogenous 
and homogenous giafts dining the fust seven days i 
could find no diffeience aftei seven to 150 days between me a 
bohc activity of costal caitilage autogenous giafts oi homogen 
ous giafts In papeis published in 1953 and 1954, Laskm an^ 
Sainat"' found that caitilage giafts weie able to 
because the metabolism of the giafts was veiy low, and i 
the factoi of complicated cellulai and immunologic 
of the host as occuis in giafts of liighei metabolic lesp 
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vas eithei elmimated oi deci eased Because caitilage ex¬ 
hibits a pi edominantly anaeiobic metabolism it can bettei 
withstand the hypoxic states duiing tiansplantation, and being 
avasculai, it can moie leadily establish its noimal diffusion 
pattern with the suiioundmg tissue fluids 

In the 1952 edition of then textbook, Maximow and BloonU- 
stated that aftei a wound oi excision of a poition of Ining 
hjaline caitilage in adult mammals legeneiation does not take 
place 

Longmiie, et al wilting m 1954, belie\ed theie was almost 
unneisal agieenient concerning the supeiioiitv of autogenous 
giafts o\ei homologous tissue giafts They felt that it was 
the geneial impiession that autogenous giafts of all kinds 
aie less susceptible to infection, inflammatoiy leaction, ab- 
soiption, 01 othei ph^slcal alteiation than compaiable homo¬ 
logous giafts 

Billingham'" (1954) stated that the actual cells m caitilage 
giafts, e\en in fleshly lemoved and tiansplanted giafts, die 
'eij soon aftei tiansplantation The leason was piesumablj 
due to a delay in the penetiation of host \ essels into the giafts 
and, theiefoie, play piactically no pait in the healing piocess 

In 1954, Peei*' wiote that noimal giowth of all caitilage 
stiuctuies duiing childhood takes place fiom the deep laveis 
of connective tissue cells of the peiichondiium vhich foim a 
niatiix about themselves, sepaiate fiom the peiichondiium 
and become caitilage cells He stated that caitilage ceases 
^0 gioM aftei adulthood is i cached 

Rao-'" (1954) lepoited his expeiimental lesults on the le- 
goneiation of caitilage in lats He incised the sternum m 
Tlf kept the divided paits in apposition b^ sutuies 

, ® healing piocess was studied at mtel^als Aftei two days 
e aieolai tissue suiioundmg the caitilage ■''as edematous 
' ^ ^°ui days the gap between the caitdage was filled with 
' iin clot, cellulai infiltiate with edema, and congestion of 
fatty tissues Aftei seven days the fibiin clot undeiwent 
®iganization, edema was ieduced and fibioblasts de'eloped 
loni fibious fascia and peiichondiium Aftei 15 days the 
' iin Was in'aded by gianulation tissue, and the cut ends 
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of the caitilage weie nieguJaz due to the outflow of hyaline 
matrix Aftei 28 days thexe was a clustei of new cells Be¬ 
tween 30 and 50 days the cut edge of the caitilage incieaseci 
in size due to a gieatei amount of hyaline matiix and pio- 
lifeiation of caitilage cells Aftei 90 days the gap between 
the cut ends was filled with fibiocaitilage and closely le- 
sembled young caitilage cells Toluidine blue stain showed 
the matiix in stages of tiansfoimation into hyaline giound 
substance At 114 days the new cells and matiix lesembled 
oiiginal caitilage and diffeied only in the absence of cel! 
anangement of lacunai spaces and columns The matiix 
lacked the biilliant coloi leaction with McManus’s stain which 
suggested a deficiency of chondioitin sulphate He believed 
the piolifeiation of caitilage cells occuiied by mitosis This 
process was slow, spoiadic, and incomplete He stated that 
the fibious tissue was deiived fiom the perichOndiium as well 
as the suiiounding connective tissue 

Gibson'' (1955) was of the opinion that caitilaginus lepaii 
occuiied in thiee possible ways piohfeiation of chondiocytes, 
piolifeiation of vasculai connective tissue fiom the peiichon- 
diial maigins and by the ingiowth of vasculai connective 
tissue 

Ciaigmyle'- (1955) lepoited on expeiimental studies with 
caitilage giafts in labbits and concluded that caitilage le- 
tained its stiuctuie aftei autotiansplantation, and that giafts 
appealed to lemain viable 

Peel,"' in his excellent book of 1955, stated that theie is no 
evidence that caitilage unites by othei than fibious union in 
humans 


III METHOD APPROACH TO THE PROBLEM 

Five healthy adult white labbits weighing appioximately 
five pounds each weie selected foi this study Anesthesia 
was obtained by the subcutaneous injection of pentobaibita 
sodium In all, ten sepaiate caitilage giafts weie obtainec 
foi study foi peiiods vaiying up to 150 days 

Each tiansplantation was piepaied using aseptic suigical 
technique The skin ovei the eai was shaved, cleansed with 
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S fdiaped 

small pvp if f 01 ceps, small curved scissois, and 

use of U iTf Hemostasis was obtained bv the 

thefnnT fine silk sutuies The edges of 

iie voiind weie caiefully approximated vnth silk sutmes 

etetVic incision of about 15 mm in the gieatest diam- 
sm-facpnfH^^ mid-poition of the vential 

disspcfin I elevated with shaip 

am mr i ^^oid 

'=teiih 7 Prl ^ V undei lying peiichondiium A pieviously 

to cut fh, diametei of 7 mm was employed 

caitilajrp peiichondiium on the vential suiface, the 

eai r^’ peiichondiium on the doisal suiface of the 

suifacp cutting the skin on the doisal 

be learLlv coik-boiei was used because it could 

giaftanri'fu shaipened It cut the 

ciiculp, recipient bed of exactly the same diameter The 
sham caitilage was then lemoved from its bed by 

the placed m a similaily piepaied bed in 

aiea anrf\^ snugly into the lecipient 

place Ml necessaiy to employ sutuies to hold it in 

he animals toleiated the pioceduie well 

incision sacnficed at mteivals of 30 days An 

of cai-fiip ®^^n was made and anothei ciicular piece 

this tim attached penchoniium was lemoved At 

pio\ijnatp],-T ^'^^’ cartilage lemoved was ap- 

&iaft to ' ''nher at its peiipheiy than the oiiginal 

<-artilage point of union and the suiioundmg 

T"] 

to fixed in 10 pei cent foimalin for foui 

dialed TT, "'0^0 then iinsed in water and dehy- 

Pei cent per cent, 70 pei cent, 80 per cent, 90 

m each fnu oent, and absolute), foi thiee to four hours 
^ud final],- ''hich each was cleaied in cedam’-ood oil 

tions of embedded in 56° C paiaffin Sec- 

specijnen i, thickness weie made thiough the 

stained ,f) ^tr °^^^°^tal plane Thev v eie mounted and then 
"ith Hams hematoxjlin and eosin 
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IV FINDINGS 

Macioscopic examination of the giafts on their removal 
pi 101 to fixation, staining, and sectioning levealed them to be 
quite flexible and elastic Theie was no visible diffeience iii 
textuie between the giaft and siuiounding caitilage In the 
30, 60, and 90 day giafts theie was evidence of a slight cii- 



I^ig 1 A pliolojjiicio^rI iph of a Section thioiigh the foi 

the host and griaft cutilnsres aftei 10 da^s Tlie union at *1',’® "L.imgL 
this specimen is c ii tilas'inous To the left is the gri aft (G) •t"*' y, 

IS in a \iahle state ilthough it is not paiticularU adlicient ui>. 
lounding: tonnectue tissue To Uie right is the host ct'”i.r.n nf 


"To IheTighrm'The'host cailllagi (HI 
perichondrium and suiiounding tissue'- Intact Theie is l”'y“ Ajitai.- 
perichondi lal cells on eithei s)d< of the host c iitilnge loi a ,'boKi "is 

ind it IS piesunied th it most of the union betii eon tiniisplnnt 
fiom the intact pei ichondi luiii of the host Vote the iiiegular ij ' 
ineiit and size of new c irtil ige cells (M and the tendcnci foi i 
cells to occui in groups with larjing amounts of niati Iv luioiit in ' 
microns in thickness Han is s hem itoxe lin and cosin 2»X 


culai cut In the 120 and 150 day giafts, the giaft and the 
host caitdage appealed to be continuous 

The junction behteen host and tiansplant cai tilages aftei 
30 dajs IS illustiated in Fig 1 Young caitilage cells imi c 
the two tissues Theie is evidence that the peiichondiium o 
the host caitilage has been the chief factoi in the piodvtction 
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of the newly foimed caitilage The thickened and active 
peiichondiium of the host caitilage is in contiast to that of 
the giatt At this stage the subcutaneous tissues on eithei 
side of the giaft caitilage have not become fiimly attached 
to it 

Fig 2 shows an aiea of new bone foimation occuiiing in 



-^.photomicrograph of the union between host and transplant 
graft ^ 'Ja's The host cartilage (H) is to the left and the 

unifiTi right Between the two is 'i cartili^inoiis and fibrous 

on ''hich new bone formation (B) has occurred The perichondriuin 

host cartilage shows consider'ible attiNip ^ind 
whilo cartilage cells The pei ichondrium of the graft cartilage 

' macti'se is closer to the new bone which tntiicles a more 
in? The graft at this stage is firml\ attached to the suriound- 

eosin tissue Six microns in thickness Harris s hemato's.% lin and 


fte new cartilage aftei 60 days Fibious tissue is seen to unite 
e host and giaft caitilages Theie aie a nunibei of small 
ood lessels in the aiea enciicled by bone It appeals to 
a lathei dense fibious connective tissue about it The 
Prolifeiation of new cartilage cells fiom the peiichondiium 
j host caitilage is in contiast to the less actne peiichon- 
oiium of the giaft The lattei cartilage has maintained its 
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Viability, and the suiiounding- connective tissue is fiinilj 
attached to it 

A somewhat highei powei view of the union between the 
giaft and host caitilages aftei 90 days is shown in Fig 3 
Most of the newly foimed caitilage cells aie small with nioie 
matiix between the cells than is seen in the 30-day and 60-dav 



Fig 3 A photomicrogiaph of the union betiieen grift and ’’ost c 
lag’es after 90 da%s The rapicllj di\ iding: caitilage cells C^) 
most part fiom the peijchondrium of the recipient cartilage 
degenerated caitilage cells (D) can be seen on the border of tne • 
planted cartilage <G) Mam of the neu cartilage cells are hr- ^uirrib« 
nucleated and irregulaiU arianged Si\ microns in thickness ria 
hematox\lin and eosin 60X 

specimens On the boidei of both host and giaft caitilages 
an aiea of iiiegulaily aiianged and laigei cells appeal to be 
undei going lapid division Theie is, m addition, an aiea 
designated bj^ “D” which shows degeneiative changes m pie- 
sumably matme cells of the giaft caitilage This ° 
alteiation was found to occui in most of the specimens lu 
nevei involved the gieatei pait of the giaft, and was usual % 
a small aiea located on the peiipheiy 
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The junction between host and giaft caitilages aftei 120 
da\s IS shoMTi in Fig 4 Tlieie is nothing significantly dif- 
feient fiom this specimen and pievioiisly shomi specimens 
in othei figuies except the foimation of new bone which seems 
to be encioaching on an aiea of newly foinied caitilage Theie 
aie a niimbei of small blood vessels in ielation to the new 
bone, but in contiast to Fig 2 the new bone is not completely 
siuiounded by dense fibious connective tissue 



<^anila"c^ ot the union between graft (G) and host 

“Pon after 120 da^s The cartilaginous union is being encroached 

lhShl\ -.a?™? P®" bone foimation (B) u hich appears to be in a rather 
P^drized region Six microns in thicKnes^ Harris ^ hema- 


•ot'li 


n and eosin 63X,° 


‘ 11 m caitilaginous union between host and giaft caitilages 
jg ^PP^iont aftei 150 days and shown in Fig 5 The union 
compiised of cells which aie moie niatuie than those in 
till figuies, but the niatiix stains less intensely 

hat of the host and giaft cartilages 


V DISCUSSION 

piesented show that in the external eai of the 
®Timental animals caitilaginous union occuis between the 
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giaft and host caitilage when the boideis of each aie closelj' 
appioximated 

It IS well established that autogenous caitilage giafts letain 
their viability The early wiiteis, Bert and Piudden, and 
the later studies of Loeb, Dupeitius, Peei, and otheis have 
proven conclusively that autogenous caitilage does live aftei 



Pig: 5 A photomiciogiapli of tlie cai tilaeinoiis union betiMcn 
(G) and host caitiHges (H) after 150 di>s The new cartii i{?e 
ha\e some semblance of airangrement with moie matrix inter 
tween the cells althoiig'h the cartilagre is still immature Six micr 
thickness Hairiss hematox\lin and eosin G5X 


tiansplantation In the piesent study the viability of the 
giafts was definitely established Macioscopically the giai 
letained then nonnal appeal ance and elasticity Macio- 
scopically the caitilage cells letained then nuclei, jnatiix, an 
typical stiuctuie 


The woik of Young, Dupeitius, and Peei has proven tia 
the piesence of attached peiichondiium is not necessaiy 
the suivival of the autogenous caitilage gi*aft In the piesen 
woik, the attached peiichondiium was lequned to comp e e 
the experiment, and hence no compaiison can be made 
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In this study, no measuiements, weie taken following the 
lemoval of the giaft and, theiefoie, no data is available con¬ 
cerning the quantitive giowth of the caitilage It has been 
pointed out, howevei, that theie was no shiinkage of the giaft, 
and in the 120-day and 150-day specimens it was impossible 
to deteimine the exact site of contact between the giaft and 
the host aiea by macioscopic means Dupeitius and Peei 
have aheady demonstiated that young caitilage cells have the 
ability to glow following tiansplantation 

The woik of Laskin and Sainat, with the lespiiation and 
anaeiobic glycolysis of tiansplanted caitilage sheds much light 
on the factois involved in the viability of caitilage giafts 
They demonstiated that the low metabolic late and the laigelj’^ 
anaeiobic metabolism of caitilage giafts peimits the toler¬ 
ance of the hypoxic states dining the eaily peiiod of tians- 
Plantation 

The piesent study is in complete agieement with the find¬ 
ings of Loeb Veiy little lymphocytic leaction was pioduced 
nnd theie was no evidence of any foieign body leaction sui- 
lounding the caitilage giafts This indicates again that 
autogenous caitilage giafts evoke veiy little cellular lesponse 
and also attests to the lack of sepsis m the wound aiea 

It IS inteiesting to speculate concerning the oiigin and 
oimation of new bone which occuiied in two of the specimens 
and Claik found, in the transpaient chamber of the 
la bits eai a similar development of new bone in the midst 
of an aiea of new caitilage It is possible that a slight change 
« unknown ongm m the stimulus of the substance foimmg 
cartilage may account foi the foimation of the new bone 

Young found that finely chopped paitides of caitilage 
®ui edded m the abdominal wall became adheient by fibious 
rtion Blown has stated that autogenous caitilage giafts 
® nin then integiity, but theie was no statement conceimng 
type of union that occuis between the graft and 
s host aiea Peei and Walkei state that caitilage tians- 
^ un s in the human aie joined to the host caitilage by fibious 
uot by caitilaginous union Theie is no question 
specimens obtained in this study aie joined fiimly 
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giaft and host caitilage when the boidei 
appi oximated 


s of each 


aie closely 


then'caitdage giafts letam 
the late. < 5171 ^ wiiteis, Bert and Prudden, and 

PI oven of Loeb, Dupei tills, Peei, and otheis have 

woven concIiis.veIy that antogenous caitilage does live attei 



(Oi and liiiat aarulacta (Hi* na eai lil.ifttnona nninn bati'tin Hie arifj 
lia\e sonit semblance of mi ^<I i) s The new ciirtlbif^o cells CM 

tyeen the cells althoUK-li (be " fth moir matiK Inter enlua, be 

thickness H irris s heinatoxPiii ^ '’^”1 mini ituro bK nilcrnns In 

ov-niaiovi iin and eosin CIX 


Piesent study the viability of the 
f ^ established Macioscopically the giafts 

letained then noimal appeal ance and elasticity Macio- 

scopica y e cartilage cells letained then nuclei, matiix, and 
typical stiuctuie 


The woik of Young, Dupei tins, and Peei has pi oven that 
the piesence of attached peiichondiium is not necessaiy foi 
the suivival of the autogenous cartilage giaft In the piesent 
woik, the attached peiichondiium was lequiied to complete 
the experiment, and hence no compaiison can be made 
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and closelj'^ as determined both macroscopically and micro¬ 
scopically It IS piobable that this cartilaginous union was 
obtained because of the caie taken to insuie exact appioxima- 
tion between the host and the giaft There is no doubt tliat 
the piesence of an intact peiichondiium and established blood 
supply of the host area have contiibuted to and hastened the 
union A caieful leview of the literatuie leveals no expeii- 
mentation which is identical to this paiticulai study 

VI CONCLUSIONS 

1 Caitilaginoiis union between the giaft and host cartilage 
occurled 

2 Small areas of bone formation occurled to some extent 
in two of the specimens (60 days and 120 days) at the point 
of union 

3 The perichondrium of the host cartilage proliferates and 
produces new cartilage which is underw'ay in 30 days 

•4 The perichondrium of the graft is also active, but less so, 
at the point of union with the host cartilage 

5 The older cartilage cells at the border of the graft appeal 
to undergo degenerative changes with encroachment of the 
newly formed cartilage 

6 The remainder ot the cells of the graft retain their via¬ 
bility, and at 150 days there was no evidence of a replacement 
over a 90-day specimen 

7 It IS possible that the cell degeneration at the peiipheij 
of the graft may be due to tissue innirj- while the cells nioie 
centrally located maintain then integrity 

8 Vascularity was found to be model ate in the areas of 
the ears from which the grafts were taken and also tians- 
planted In the early stages there was some piolifeiation o 
fibrous tissue and small blood vessels into the region of contac 
of the graft with the host area, following this, peiichondua 
cells were seen to proliferate and new cartilage formation 
occurred In the rapidly forming areas of nev cartilage, 
biniicleated cells veie markedly in evidence 
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Routine laboratorj- examinations -weie essentially negative 

A tentative diagnosis was made of bronchiectasis and neoplasm of the 
nght mam stem bronchus at the terminal end 

Roentgenologic examination of the chest Feb 4 1951 shotied a rather 
marked patchv emphysema throughout both lung fields There yias an 
area of increased density* in the right cardiophrenic angle yihich the 
radiologist considered due to a bronchiectasis, though he noted that the 
presence of a rather smooth area of increased density in the hilar portion 
of this lung made it necessary* also to consider the possibilitv of a malig¬ 
nant tumor 


Exammation of the larimx and trachea Feb 9 with air as a contrast 
medium showed a definite narroumg of the trachea just below its open- 
mg from the larvns The impression was that some tvpe of mass was 
present on the posterior wall of the trachea, and direct visualization of 
the area was suggested as likelv to be more useful than films 

Examination of the esophagus with barium Feb 14 showed it to be 
normal m all views 


Feb 7 the 9 mm Jackson bronchoscope yvas easily* passed for a distance 
of 21 cm from the upper mcisor teeth At this point a hard polyrpoid 
pedunculated, broad based lesion was obsei y ed on the right postero¬ 
lateral wall Upon expiration, the lesion practicallv occluded the entire 
lumen of the trachea On inspiration it swung down against the tracheal 
^all and there was no respiratory difficulty as theie was on expiration 
A specimen was secured from a suspicious looking granulating area in 
the lesion, there was no bleeding 


When the main stem bronchus was entered, the mucous membrane was 
round to be extremely edematous and hyperemic and a large amount of 
purulent material yy as aspirated, but no tumor yy as noted The left main 
«em bronchus revealed hy*peremia of the mucous membrane and a 
oderate amount of purulent material 


. Prehronchoscopic clmical diagnosis of bronchogenic carcinoma and 
bronchie'^t^*'^ tyas changed to fibroadenoma of the trachea and right 


nmh report and histologic diagnosis yyas chronic bronchitis, 

squamous metaplasia of the trachea, bronchial exudate yy*ith 
^ ®°us cells but no ey*idence of any malignant change The findings 
regarded as inconclusiy e and a second biopsy was recommended 

®‘'°^oscopy yvas repeated Feb 12 1951 The bronchoscope yyas 

extp^a tumor mass previouslv described yvas encountered It 

the e t ^u^'rard for several tracheal rings and practicallv obstructed 
bmn tracheal lumen except for the anterior portion The post- 
men'! diagnosis was agam adenoma of the trachea The speci 

the n tvere secured with onlv minimal bleeding yvere reported by 

trach very uncommon benign fibromas of the 

the possible to determine from the specimens yvhether 

eIpmo!i?'''' uniformly fibrous thioughout or might contain mixed 
ments or even cartilage 

court lu hospital the patient continued to 

Dot lip^rt present all the signs of a respiratorv obstruction He could 
>l yva": und had to sleep sitting up though yyith medication 

possible most of the time to secure adequate rest and sleep for 


performed Feb 15 1951, under general anesthesia ad- 
of the ti^h ' endotracheal technique on the diagnosis of fibroma 



HAMARTOMA OF THE TRACHEA 


Report of a Case, with a Review of the Literature 
of Benign Tracheal Neoplasms 


Chas F Engelking, M D , 

San Angelo, Tex 

The tiachea, which is the segment of the lespiiatoiy path¬ 
way between the laiynx and the mam bionchi of the lung, is 
distinguished fiom these stiuctuies m a numbei of ways, 
most notably by its peculiai immunit 3 ’' to tumoi foimation 
The incidence of bionchogenic malignant tumois has mcieased 
enoimously in the past seveial yeais, but no similai inciease 
has been noted in the incidence of tumois of the tiachea The 
numbei of tiacheal tumois on lecoid in the hteiatuie is, in 
fact, so limited that lepoits of individual cases of the laiei 
neoplasms aie still justified 

CASE REPORT 

A 51 yeai old white man was fust seen Feb 3, 1951, with the chief 
complaint of asthma This diagnosis, he stated, had been made b) 
numbei of plnsicians whom he had pievioush consulted 

The patient had what he desciibed as “thioat tiouble” off and ^ 
the past 20 jeais, and foi the last seveial veais he had had P* 
increasing difficult\ in breathing, moie marked when he had a cold « 
also had some shoitness of bieath on e\ertion, and foi some time l a 
been unable to sleep lecumbent He had a severe cough, winch was ni 
pronounced in the lecumbent position, and a model ate amount of , 
purulent sputum, which at times seemd to contain considerable . 

which had nevei been bloody There was no pain in the chest, e^ 
after seveie coughing spells, and no histoij of loss of weight 

When the patient was first seen, his bieathing was nois\ and 
difficult Examination of the chest, howevei, failed to disclose ‘ p 
sounds, and the findings weie much moie suggestive of obstruction s 
where m the tiachea or in one of the bronchi than of asthma 

Examination of the eais, nose and thioat was negative 
normal movement of both the tiue and the false coids on phonation 
respiiation 

Although bieathing was laboied chest expansion was normal bilaterally 
Crepitant lales were lieaid ovei the lower light side of the jiPt 

where, the breath sounds were norma! except that thev j.pa, or 

noisv because of an appaient mechanical obstiuction in the trac 
the bronchi 

Editor’s \ote This manuscript rccei\ed Tt The Larjnffoscopt 
accepted for publication Feb 15 1**59 
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The patient \\as obser\ed at MeekU internals for the next three iieeks 
He had no complaints except for some cough and continued foul sputum 
attributable to bronchiectasis He returned to -work April 1 and r\hen 
he was examined April 14, he was in excellent condition and had no 
complaints When he was re admitted to the hospital June 9 foi a 
routine postoperatii e check-up he had no complaints of an^ kind Bron 
choscopi showed no eiidence of a residual tumor 

The patient was obser\ed at irregular intervals for foui vears after 
operation On his last examination, in June of 1955, he was 30 pounds 
heavier than when he was first seen He had no difficulties in bieathing 
and no wheezing, legardless of his position, and he slept recumbent in 
complete comfort 


FREQUENCY AND CLASSIFICATION 

Tumois piimaiy in the tiachea, if not actually rare, aie 
extiemely infiequent in compaxison with tumois of the larynx 
and bionchi 

Holingei and his associates' leport the fiequency of tumois 
of the tiachea as compaied with tumois of the laiynx ranges 
from 1 300 to 1 800 Accoiding to Bioyles,^ tumois of the 
lungs and tiachea aie five times moie frequent in males than 
in females and aie most often obseived between the fourth 
and sixth decades 

The collection of tiacheal tumois lecoided in the liteiatuie 
"as gioivm slowly At the time of D’Aunoy and Zoellei’s" 
compiehensive leport in 1929, all lecorded piimaiy tiacheal 
tumors numbeied only 351 

l^onign tumois of the tiachea, although infiequent, encom¬ 
pass vv ide vanety of pathologic tjqies In D’Aunoy and 

ualei s^ collected mateiial, theie weie chondromas, osteomas. 
Papillomas, fibiomas, intiatiacheal goiteis, adenoma and 
c'hndroma 

compiehensive seaich of the liteiatuie has revealed no 
^uvious recoided instance of hamartoma of the tiachea 
- one of the five pathologists who examined the slides of the 
^®P°^ted in this communication had this type of tumoi 
oil collection of pathologic mateiial An inquiij^ of the 
^°^oes Institute of Pathologj’' pioduced the infoimation 

u the single case in the files was an incidental finding at 
“Utopsy ” 

The diffeung points of view of seveial excellent pathol- 
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A midline tiacheal incision was made fioni the tlnioid caitilage oier 
the ciicoid caitilage and continued down in the niidline of the neck to 
the steinal notch Aftei the isthmus of the tlnioid was divided in the 
centei, the second, thud and fouith tiacheal iings weie then incised 

Examination of the tiachea up to the glottic chink showed no abnoimah 
ties The distal poition was occluded bi the neoplasm demonstiated on 
bionchoscopi 

Aftei the pleuia was leflected fiom the tiachea and the fifth, sixth, 
seventh, eighth and ninth tiacheal iings weie incised in the midline, the 
neoplasm was biought into view on the postenoi light lateial wall of the 
tiachea It was ciiculai, nodulai and bioad based The coloi was giossb 
that of the noimal tiacheal mucosa 

The mass was giasped wnth a tenaculum and with the tonsil siiaie 
wiie but had to be lenioved bv moicellation because the tonsil wire 
could not be placed ovei it in its entiietv It was excised down to the 
lev'el of noimal mucosa of the tiachea Aftei the mass had been le 
niov'ed, the tiachea was entiiely patent, and the light main stem bionclms 
was also patent and unobstiucted 

The tiacheal iings weie closed with chiomic 0 catgut A cigaiette 
diain was placed into the supeiioi mediastimini and the wound closed 
in the usual fashion Aftei a No 6 tiacheotomv tube of speciallv long 
constiuction, had been inseited into the tiachea, the skin edges weie 
appioximated with 0 silk 

The postopeiativ’e diagnosis was fibioma veisiis hamaitonm of the 
tiachea The pathologic lepoit levealed the fust specimen measuied 15 
cm in length while the second specimen, which consisted ot the bulk of 
the tumoi, weighed 6 gianis 

The findings most closelv suggested haniai toma of the ti achea, and this 
diagnosis, which at fust tentative, was also the pathologist’s final con 
elusion on the giound that the tunioi was made up of supeiflons noimal 
tissue, and that moie than one tvpe of tissue was piesent 

The slides in this case weie sent to foui othei pathologists, of national 
leputation in Texas and elsewheie Two agieed with the diagnosis ol 
hamaitoma The thud, while agieeing that the tiinioi was benign con 
sideied it a lipoma that had incoipoiated mucous and seioiis glands and 
smooth muscle of the tiachea The fouith also consideied it a benign 
lipoma, on the giound that the glands and some othei elements in it 
developed in the fat as the tiinioi piotiuded in polvpoid fashion into the 
lumen He added, howevei, that he would be the fust to agiee that tlio 
laige amount of glandulai tissue within the tumoi was not easy to 
explain on the basis of simple incaiceiation in the coiiise of extension 
of a lipoma into the tiacheal lumen 

The patient was in excellent condition at the end of the opeiation 
and bieatlied faiilv well while still in the leclining position The usiia 
postopeiative ionline was instituted 

Emphvsenia of the neck appealed on the fust postopeiative dav and 
extended to the occipital aieas and down to the clavicle, it j 

disappeai within -IS liouis The patient was up and about on the tin 
postopeiative dav When the tiaclieotonij tube was lenioved ' 
fifth dav, he bieathed satisfactoiilv, with no evidence of the „ 

obstiuction He stated that he had not felt so well in the past u 
veais, and that this was the fust time in that whole peiiod that ‘ 

been able to sleep lecumbent and leallv enjov a night’s lest The 
weie lemoved on the sixth postopeiative dav The patient was 
chaiged fiom the hospital Akuch 2 
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HI glandulai tissue^ These tumois aie most fiequently 
located m the lowei thud and most mfiequently in the middle 
thud ^ 

The etiology of benign tiacheal tumois is unknown, though 
in most of them it is evident that inflammation, if it is not 
the piimaiy factoi, is an impoitant secondaiy factoi The 
mflammatoiy hypeiplasia evident in the lepoited case is 
entiiely typical 

Fiom the standpoint of oiigin, tiacheal tumois aie classi¬ 
fied as endotiacheal, muiotiacheal and peiitiacheal Fioni 
the standpoint of location, thej*^ aie classified as ceixical and 
intiathoiacic Fiom the mechanical standpoint, they aie 
classified as obstiuctive and non-obsti active 

Piactically all the sjTOptoms and signs to which tumois of 
the tiachea give use can be explained on a mechanical basis 

Dyspnea is usually the eaihest and most piominent s^mp- 
tom It may be constant oi paioxysmal, but is almost in- 
vaiiably ivoise at night Cough, which at fust is diy and 
iwnpioductive, becomes pioductive latei as the tumoi inci eases 
111 size Othei sj’^mptoms include cough, fevei, pain, hemop- 
'sis, and expectoiation, w^hich is usually puiulent and blood- 
'nged Clubbing of the fingeis and toes is sometimes piesent, 
3nd abscess of the lung has occuiied 

Endotiacheal tumois, as well as muiotiacheal and peii- 
lacheal gioivths, if then giowdh is not inteiiupted, wnll 
mutually obstiuct the tiacheal lumen because of then bulk 
01 inwaid piessuie 


DIAGNOSIS 

^Mieezing, wdiich is the outstanding sjmiptom m bionchial 
j may also be piesent in tiacheal tumois Jackson,'* 

ii'l that a ■wheeze heaid at the open mouth 

the asthmatoid w'heeze, is the most impoitant 
^ sjTuptoms It IS best heaid neai the end of a foiced 
Puation and is chaiacteiistically inci eased by exeition 

on?^ ofhei hand, as Jackson has also coriectlv pointed 
’ ^'eiythmg that causes a w'heeze is not asthma Mv own 
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ogists in the case lecorded heiewith aie appaiently entiielj 
typical of tumois of the tiachea, which seem to piesent nioie 
pathologic than clinical difficulties Accoidmg to Jackson 
and Jackson,® whose lemaiks weie made in connection with 
adenomas of the tiachea, if sections of these tumois should 
be submitted to vaiious pathologists, some sections would still 
be classified as adenomas, but otheis would be leclassified as 
inflammatoiy tissue The diffeiences of opinion, continued 
these obseiveis, would be no ciiticism of the histologists, u 
would, on the contiaiy, simply emphasize the difficulties oi 
histologic diagnosis and the impoitance of the inflammatoiv 
piocesses that lesult fiom bionchial oi tiacheal obstiuc ion 

Smith’s'-' lepoit of an adenoma is an excellent illustiation 
of how sound pathologists may disagiee about these tumois 
The tumoi which was lemoved by the external appioaci, 
fiom the tiachea, was diagnosed by his own pathologis as t 
benign tumor of the bionchial type When, howevei, i 
specimen was examined by five othei expeiienced ’ 

it was vaiiously diagnosed as 1 a benign bionchial a eno c, 
likely to lecui, 2 adenocaicinoma, 3 adenocaicinoma ai 
ing fiom the minoi salivaiy glands, i a benign mixe ’ 

and 5 an abeiiant tumor of the thyioid gland , 

dence of malignancy Whatever the collect histologic i 
nosis might be, the condition was benign, foi the pa len , 
in my own case, was alive and well at the end of five yeai 

Jackson*’ makes the excellent piactical point that 
histologically all tumois of the tiachea can be placed in ei 
the benign oi the malignant gioup, some benign glow is ‘ > 
in effect, be malignant, in that they can kill the 
nign may be used in its conventional sense and foi 
of simplicity, but, he continues, a giowth that 
IS not benign in the stiictest meaning of the teim 
fiom asphyxia would ceitainly have occuiied in my ow 
if the condition had not been lelieved, the meclianica i 
of that possibility was demonstiated at bionchoscopy 

PATHOLOGIC PROCESS AND PATHOLOGIC PHYSIOLOGY 

As 111 this case, tumois of the tiachea aie most 
located on the posteiioi tiacheal wall, which is lai 
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m glandulai tissue ^ These tumois aie most fiequentlv 
located in the lowei thud and most mfiequently in the middle 
thud ^ 

The etiology of benign tiacheal tumois is unknown, though 
in most of them it is evident that inflammation, if it is not 
the piiniaiy factoi, is an impoitant secondaiv factoi The 
inflammatoiy hj'peiplasia evident in the lepoited case is 
entiiely typical 

Fiom the standpoint of oiigin, tiacheal tumois aie classi¬ 
fied as endotiacheal, niuiotiacheal and peiitiacheal Fioni 
the standpoint of location, the 3 ' aie classified as ceivical and 
intiathoiacic Fiom the mechanical standpoint, thej’' aie 
classified as obstiuctive and non-obsti uctive 

Piacticallj’ all the sj'mptoms and signs to which tumois of 
the tiacliea give use can be explained on a mechanical basis 

Dj'spnea is usuallj'^ the eaihest and most piominent symp¬ 
tom It may be constant or paioxjmmal, but is almost in- 
vaiiably woise at night Cough, which at fust is diy and 
iionpioductive, becomes pioductive latei as the tiinioi inci eases 
111 size Othei sj’^mptonis include cough, fevei, pain, heniop- 
ti'sis, and expectoiation, which is usuallj’ pninlent and blood- 
tinged Clubbing of the fmgeis and toes is sometimes pieseiit, 
3nd abscess of the lung has occuiied 

Endotiacheal tumois, as well as miiiotiacheal and peii¬ 
tiacheal giowths, if then giowth is not intei i iipted, will 
6'entually obstiuct the tiacheal lumen because of then bulk 
01 inwaid piessiue 


DIAGNOSIS 

Wheezing, which is the outstanding simiptom in bionchial 
omois, may also be piesent m tiacheal tumois Jackson, 
^''t, consideis that a wheeze heaid at the open mouth 
" icli he calls the asthmatoid w'heeze, is the most impoitant 
0 all symptoms It is best heaid neai the end of a foiced 
O''piiation and is chaiacteiisticallj'’ inci eased bj’ exeition 

On the ofhei hand, as Jackson has also coiiectlj' pointed 
’ oiei\’thing that causes a wheeze is not asthma Mv owni 
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case well illustiates this point, the patient was tieated foi 
asthma for five yeais Obstiuction of the tiachea causes a 
clinicopathologic syndiome which so closely lesembles tiue 
asthma that eveiy instance of clinical asthma should be 
studied foi evidence of tiacheobionchial disease In Jack- 
son’s*’ own senes, eveiy tiacheal oi bionchial tumoi which did 
not cause external bulging was mistaken for asthma because 
the patient had a wheeze Since tumois of the tiachea fie- 
quently giow slowly, a tracheal tumoi may be piesent foi 
yeais befoie its tiue natuie is lecognized 

A tentative diagnosis of tiacheal tumoi can be made fiom 
the histoiy, physical examination and ladiologic studies, but 
the piesence or absence of a tiacheal tumoi, like the piesence 
01 absence of a bionchial tumoi, can be confiimed oi luled out 
only by bionchoscopy Examination undei the fluoioscope 
with lipiodol, followed by loentgenologic examination, is of 
supplemental usefulness, but bionchoscopy followed b}^ biopsy 
IS the only conclusive diagnostic method 

In infants and childien, the diffeiential diagnosis of tiacheal 
tumoi s includes laiyngismus, stiidulus and papilloma of the 
laiynx In adults, chionic tiacheitis and chionic bionchitis 
may cloud the issue, but the gieat pitfall, as in the lepoited 
case, IS asthma 


TREATMENT 

The diagnosis of a tumoi of the tiachea selves, pa sc, as an 
indication foi its lemoval, since, as in my own case, even a 
benign tumoi may so encioach upon the an way as eventuallv 
to cause seiious symptoms 

If the tumoi is small, it can usually be lemoved by bioncho- 
scopic methods, eithei in toto oi by moi collation Jackson' 
wains against attempted contiol by ladiotlieiapy, because of 
the extensive dosage lequiied and the possible nsk of sub¬ 
sequent peiichondiitis and chondioneciosis 

If, as in the case of hamaitoma, the tumoi is too laige to 
be lemoved thiough the bionchoscope, it will be necessaiv to 
use the external appioach Excision should extend foi seveial 
milhmeteis beyond the evident limits of the tumoi 
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If the excision is so extensl^e that closuie of the tiachea is 
impossible aftei the tumoi is lemoved, some pi esthetic device 
may be employed as lecommended by Belsey' and by Clagett 
and his gioup ^ This gioup utilized a polyethylene tube 

In sununaiy, benign tuniois of the tiachea aie ecctiemely 
infiequent To date, less than 550 have been lepoited A 
'Vide 'aiiety of pathologic types is lepiesented m the le- 
ported cases, but pathologists aie fiequentlv in disagieement 
concerning the histologic diagnosis Classification into be¬ 
nign and malignant types is always possible, but a benign 
neoplasm maj- haie malignant potentialities, m that, if not 
lemo'ed suigically, it may kill the patient by completely 
blockmg the an way 

All benign tumois of the tiachea, legaidless of pathologic 
type, piesent much the same sjmiptoms and signs, piactically 
nil of "hicli may be explained on a mechanical basis Diag¬ 
nosis may be suspected clinically and i oentgenologic examina¬ 
tion IS of supplemental usefulness, but a piecise diagnosis is 
possible onlj’ bj* bionchoscopy and biopsy Bionchial asthma 
IS the chief diagnostic pitfall, the possibility of a tiacheal 
tumoi must be boine in mind in 'eiy case in which an asth- 
niatoid '\heeze is present 

All tiacheal tumois must be removed, then mere presence 
's an indication for then excision by bionchoscopy if they 
aie small enough to permit this technique, otherwise by intia- 
tiacheal surgeiy 

The case of hamartoma reported in his communication bears 
°at practically all of these generalizations It is apparently 

a first case of the kind to be lecorded m the literature 
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SECOND WESTERN REGIONAL MEETING OF THE 
INTERNATIONAL COLLEGE OF SURGEONS 

The second Western legional meeting’ of the International 
College of Suigeons is to be held in Las Vegas this Novenibei 
Registiation will be Sunday, Novembei 22, Scientific Meet¬ 
ing, Monday and Tuesday, Novembei 23 and 24, at the Stai- 
dust Hotel Registiation fee, $35 00—including banquet anc 
cocktails (Theie is no legistiation fee foi inteins and lesi- 
dents) Hotel lesei vations aie to be made diiectly to the hote 
Foi furthei infoimation concerning this meeting, contact D) 
F M Tuinbull, Ji , 1930 Wilshiie Blvd , Los Angeles 57, Caht 



CERVICAL SYMPATHETIC PARALYSIS ""t 

Warren E Wiesinger, M D , 

Oakland, Cahf. 


The cezvical sympathetic pathway may be involved in a 
vaiiety of lesions These maj^ be cential, involving the biain 
or spinal coid, oi peiipheial, interiupting the fibeis on then 


wa 5 to the oigans supplied In levieving this subject, evi¬ 
dence mil be presented that the pathway foi the oculo- 
pupillaiy fibers is thiough the tjunpanum Pathological en¬ 
tities winch may produce ceivical sjonpathetic paralysis will 
be discussed, along with tests for the localization of the level 
of the lesion in Horner’s Sjmdiome An awareness of the 


proximity of the sjmipathetic neives and ganglia may seive 
to avoid then severance, oi, if this is not possible, to wain 
the patient of the sequelae 


Interruption of the cervical sj'mpathetic pathway results 
in miosis, ptosis, enophthalmos, anhidi osis and vascular hy¬ 
peremia This sjTidiome carries the name of Hoinei,^ rvho 
desciibed it m 1869 Prior descriptions ha\e been credited 
to Claude Bernard, Remak and Weir, Mitchell, Sloiehouse and 
oon-, nevertheless, Horner’s name is tightlv bound to the 
S'ndiome, and acceptance of the association is unueisal 

The miosis results from paralysis of the dilator pupillary 
niuscle supplied by the post-ganglionic fibers from the superior 
oenica] ganglion Ptosis results from paralysis of the su¬ 
perior tarsal muscle of Muller The enophthalmos is not fully 
th IS the opinion of many ophthalmologists that 

lid^ ^ ^^titty sunken appearance is due to drooping of the upper 
nnd IS not a true enophthalmos Otheis have ascribed it 
the orbital muscle of Muller, a band of smooth 
in the floor of the orbit, w^hose contraction supposedly 

s Thesis to the \niencan Lar\ ngologrKal Bhino- 
71 Olologjical Societi Inc 1955 

Ln.,"!' eratitude to Dr Elizabeth Crosb\ Professor of Neuro- 
TnonXe\ ^ of Michisran for her assistance in the experiment on 

manuscript received in The Lar\ nsoscope Office and 
'or publication Feb 2 JuiQ 
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causes a sliglit piotiusion of the eyeball This muscle action 
IS so s ig it that it IS doubtful that its loss could account foi 
the appeal ance of the eye as seen m Hoiiiei’s Syndionie The 
vasodilatation and diyness of the skin of the face aie due 
to damage to the vasoconstiictoi and sudomotoi fibeis which 
pass thiough the ceivical tiunlc 


ANATOMY 

TJie pathway of the sympathetic outflow fiom the biaiii 
0 t le eve is a cii ciutous one, allowing opportunity foi lesions 
in many locations to inteiiupt its action Expeiimeiital woik 
indicates that theie is a pathwaif fiom the fiontal lobe to the 
lypothalamus ' Piom heie the fibeis pass down the biain 
stem to end in the uppei portion of the lateral sympathetic 
nucleus of the spinal cord The piegangliomc fibers originate 
leio to end in the ganglia of the sympathetic ti links The 
attei are two cords situated along the lateral aspect of the 
vertebrae, extending from the base of the skull to the coccv\ 

The cervical portion of the trunk contains three ganglia, 
piobablj'- formed by the fusron of the origiiially segmental 
ganglia The superior cervical ganglion is situated near the 
second and thud vertebrae It is the laigest The middle is 
near the sixth cervical vertebra The inferior is situated 
near the seventh cervical vertebra and is frequently fused 
with the fust thoracic ganglion to form the stellate ganglion 
Tilere is segmental arrangement in the thoiacic, lumbar, and 
sacral regions The preganglionic fibers, originating m the 
ateial sympathetic nucleus, are customarily described as pass¬ 
ing by way of the white rami commimicantes to the ganglia 
Palumbo,’ however, believes that the pupillo-cihary fibeis aie 
an exception, because, in 95 per cent of his cases of uppci 
thoracic sympathectomy, division of the fust thoracic ramus 
and adjoining rami, and removal of the lowei thud of the 
stellate ganglion, did not result nr Horner’s Syndrome It is 
his opinion that the pupillo-ciliaij'' fibers reach the upper pait 
of the stellate gangion by a separate par aver tebral i oute The 
cerrrcal ganglia receive ascending fibers from the Vlllth 
cervical and upper thoracic nerves, most of the fibeis going 
to the superior cervical ganglion The post-ganglionic fibois 
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aiising fiom the ganglia aie distiibiited as giey lanii com- 
municantes to the adjacent cianial neives (IXth, Xth, and 
Xllth), to the uppei thiee oi foui cianial neives, to the 
phaijTix, and to the external and internal caiotid arteiies, 
aiound lyhich they foim plexuses Fiom these plexuses, fibeis 
supply the dilatoi muscle of the iiis, the smooth muscle portion 
of the levatoi palpebiae, the oibital muscle of Mullei, the 
blood vessels, sweat glands and haiis of the head and face, 
and the laciimal and sahvaiy glands 

The pathway of the post-ganglionic fibeis fiom the supeiioi 
cerncal ganglion to the pupil is usually desciibed as leading 
fiom the plexus on the internal caiotid arteiy, without devia¬ 
tion to the cavernous plexus Kunz'* states that the cells in 
the supeiioi ceivical ganglion send fibeis via the internal 
caiotid plexus, the ophthalmic, the nasociliaiy, and the long 
and short ciliaiy neives to the ladial muscle of the ms Duke- 
Eldei‘ desciibe the loiite as fiom the supeiioi ceiwical gang- 
hon to the caiotid plexus, to the cavernous plexus, then to 
tiaiel ovei the Gasseiian ganglion along the fust division 
of the Vth neive, continuing ivith the nasociliaiy neive and 
then with the long ciliaiy neives, enteiing the globe witli the 
long ciliaiy arteiies (some, peihaps, lunning without a lelay 
slong the long and/or sjunpathetic loot of the ciliaiy ganglion 
to the shoit ciliaiy neives), tiaveising the epichoioidal space 
to leach the iiis and teiminate in the dilatoi muscle Ciaig 
and Fullei/ and Bediossian® aie in agieement with Kunz and 

Duke-Eldei 

A leiiew of the liteiatuie reveals only one lefeience to a 
pathway of the oculo-pupillaiy fibeis thiough the middle ear 
ubert,^'’ in reporting a Hoinei’s Syndrome following radical 
Mastoidectomy, mentions that several filaments fiom the 
'^lotid sjTnpathetic detach themselves and penetrate the 
fiddle ear cavitj’ while traversing the anterior wall He 
arthei states that they travel to the anterior part of the 
Piomontoiy underneath the mucous membrane, and sometimes 
‘^^Pth of the bone of the anterior wall, to the petiosa 
6 smipathetic filaments coming from the carotid plexus 
tiareising the rtmipanum are then desciibed as lejoinmg 
® plexus to leach the dilator muscle of the pupil finally by 
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causes a slight piotiusion of the eyeball This muscle action 
IS so slight that It IS doubtful that its loss could account loi 
the appeal ance of the eye as seen in Hoinei’s Syndiome le 
vasodilatation and diyness of the skin of the face aie ue 
to damage to the vasoconstiictoi and sudomotoi fibeis wii 
pass thiough the ceivical tiunk 


ANATOMY 

The pathway of the sympathetic outflow 
to the eye is a ciicuitous one, allowing oppoitunity foi ® 
in many locations to inteiiupt its action Expeiimen a i 
indicates that theie is a pathway fiom the fiontal lob 
hypothalamus'* Fiom here the fibeis pass 
stem to end in the uppei poition of the lateial ^ 

nucleus of the spinal coid The pieganghonic fibeis oiigma 
heie to end in the ganglia of the sympathetic tiun 
lattei aie two coids situated along the lateial ^ 

veitebrae, extending fiom the base of the sku o 

The ceivical poition of the tiunk contains ^’^1 

piobably foimed by the fusion of the oiiginaly 
ganglia The supeiioi ceivical ganglion is is 

second and thud veitebiae It is the laigest chiated 

neai the sixth ceivical veitebia The infeiioi is 
neai the seventh ceivical veitebia and is ^J®^”®" ^ 
with the fust thoiacic ganglion to foim the stellat g 
Theie is segmental aiiangement in the thoiacic, mm , 
sacial legions The pieganghonic fibeis, pass- 

lateial sympathetic nucleus, aie customaiily Miigha 

mg by way of the white lami communicantes to ^ 
Palumbo,*' howevei, believes that the pupillo-cihaiy 
an exception, because, in 95 pel cent of his ®^®" p,us 
thoiacic sympathectomy, division of the fust tuoic 
and adjoining lami, and lemoval of the It is 

stellate ganglion, did not lesult in Hoinei s 
his opinion that the pupillo-ciliaiy fibeis leach tlm 
of the stellate gangion by a sepaiate paiaveitebial 
ceivical ganglia leceive ascending /!°^f,beis going 

ceivical and uppei thoiacic neives, most of f,l,eis 

t^the supeiioi ceivical ganglion The post-ganghomc 
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picture abo\e demonstiates appearance aftei inieriuption 
Ptosi«; carotico-tMTipanic branches on the lett side Vote the 

enophthalmos in the left e^ e Miosi«=: is not ^\ell 
ated because the pupils are constricted due to the stiongr li&ht 


blanches, and that the location of the dilatoi pupillaiv fibers 
igh on the mesial wall of the middle eai 

It IS conceded that the laiity of Hoinei’s S 3 'ndiome fol- 
oi'ing ladical mastoidectomj’- militates against the supeiioi 
^3iotico-tj-mpanic path'waj' foi the oculo-pupillaij* fibeis, in- 
ssniiich as it would be expected that paialj’sis would often 
npeiations in this aiea, howevei, it must be empha- 
1^6 that the neives aie situated in giooves m the bone and 
fii^ Piotected against injuij' dining the usual caie- 

lemoial of mucous membiane and gianulation tissue It 
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accompanying blanches of the long ciliaiy neives This path¬ 
way foi the dilatoi fibeis is consideied laie by Hubeit, foi 
he states that the majoiity, and sometimes all, of the sym¬ 
pathetic oculai fibeis continue along the carotid plexus with¬ 
out enteimg the middle eai cavity Hubeit, m his desciiption 
of the blanches which penetiate the petiosa fiom the mi a e 
eai, IS obviously lefeiiing to the supeiioi caiotico-tympanic 
(small, deep petiosal) neives Moms” desciibes this con¬ 
nection of the tympanic plexus with the cavernous plexus 
thiough the supeiioi caiotico-tympamc blanches, but makes 
no mention of function Raedei,’- in his discussion o le 
lamifications of the internal caiotid plexus, lefeiied o le 
piobabihty of some fibeis passing by way of the deep petiosa 
neive to the sphenopalatine ganglion to inneivate the oi i a 
muscle, but did not assign pupillo-dilatation to this pathway 


By investigating the tympanic plexus (in the mon ' 
was able to demonstiate the loute of the pupillo-dilatoiy i 
fiom the supeiioi ceivical ganglion thiough the mi ® ^ ’ 
via the supeiioi caiotico-tympanic blanches Fust, the ' 
101 ceivical ganglion on the posteiioi aspect of the , 
sheath was identified Stimulation of the ganglion 
in dilatation of the pupil on that side Tlie ganglion vas 
cut and loss of dilatation of the pupil on that side was n 
when painful stimuli w^eie given On the opposite si 
piomontoiy of the middle eai wms exposed thiough 
auial ladical mastoidectomy appioach The „ 

of the piomontoiy was scaiified and the endauial m 
closed No effect was seen on the pupil This pioceduie 
lepeated on a second monkey, and no effect ivas notice 
a thud monke3^ aftei fust asceitaming that noimal pui 
lesponses weie piesent, paiticulai attention was given 
legion just below" the semi-canal and cochleaiifoim pi ’ 
but above and slightly anteiioi to the JLgia, 

scaiification Immediately aftei lecoveiy fiom an 
it w"as appaient that a miosis was piesent ir 
Lm th/photog„ph. of the monkey. ‘hPt 
appeaiance of enophthalmos is piesent, as well m ^ It 
Figs 1 and 2) The oculo-pupillaiy paialysis P^'^ ^^,^^101 
wms, theiefoie, demonstiated that the n,p,mic 

pupllaiv fibeis is thiough the supeiioi cai otico-tjmp 
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to assume that the loute, pi oven bv the expeiiment in the 
monkey, is only an occasional one 

ETIOLOGY 

Fiom the desciiption of the nemo-anatomy involved, it is 
eiident that a Hoinei’s Sjudionie may be piodiiced by lesions 
in the hi am, spinal coid, thoiax, neck, and in the cianiiim 

Cential lesions include tliiombosis of the posteiioi infeiioi 
ceiebellai aiteiy, syimgobulbia. syiingomvelia, tumois of the 
ceiMcal legion of the spinal coid, and injlines in these legions 
Kendall'^ emphasizes that the syndiome is not an isolated 
phenomenon, but a pait of the complete neuiological findings 
pioduced by these lesions 

Peiipheial lesions involve pie- oi post-ganglionic fibeis, 
theiefoie, any lesion capable of piodiicmg mteiiuption of 
these fibeis, fioni the spinal coid to the teimination of the 
post-ganghonic fibei, must be consideied 

Egbert^ lepoited a case following left lumbai paiaveitebial 
block at the level of L-I and L-II foi lelief of phlebitis in 
an 18-yeai-old female, 10 ml of piocame was injected at 
each level Spontaneous lecoveiy was piesent in one-and-a- 
alf houis This case demonstiates the possibility of piodiic- 
tion of a Hoinei’s Sjmdiome by diffusion of anesthetic solu- 
lon thiough facial planes, even though the site of injection is 
1 emote 

DeJong'^ lepoited ten cases m which Hoinei’s Syndiome 
^'as pait of the findings on physical examination The mi 1- 
aeiabilitj’- of the sjunpathetic sj’stem to laiying etiological 
actois in widely sepaiated aieas is well shown in his piesenta- 
lon Hoinei’s Sjmdiome was obseived in a tunioi of the 
spinal coid, syimgomjmlia, ceivical pachjmeningitis, aoitic 
aneurjsm, tunioi of the uppei part of the pulmonaij' sulcus, 
^aetastatic mammaij’’ caicmoma, and complicating thjioidec- 
and phienicotonij- 

Intiathoiacic lesions such as Ij*mphosaicoma, Hodgkin’s, 
ronchogenic caicmoma, esophageal carcinoma, and tiau- 



1292 WIESINGER CERVICAL SYMPATHETIC PARALYSIS 




J 


rig- 3 A painful stimulus (pin-pncK) Is being applied inic 

IS uIdeU dilated as compaied to the left The superloi caiotico-i i 
fibers ha\ e been Inteirupted on the left side 


lequiied actual notching of the bone with a shaip elevatoi 
to Intel lupt then continuity This type of deep seal ification 
is not pait of the usual technique of ladical mastoidectom\ 
The piotection of the giooved bone in an aiea ■\^hele lougi 
iiisti umentation is hazaidous can account foi the "suigic* 
immunitv” of these blanches, theiefoie, it is not necessai' 



WIESINGER CERVICAL SYMPATHETIC PARALYSIS 1295 



3t the piesent time The suiiounding tissue is soft and 
. ^ The microscopic sections show multic^stic lesions with the 

few ^ I" cuhoidal flattened and coUimnai epithelium There are a 
areas showing metaplasia Scattered throughout aie aieas of lipoid 
hS^i acid crystals old blood pigment and pro 

chnro Lbroblasts The main mass is composed of th'mic tissue with 
Has'!?!! *^* 0 ^**^ th'mic lobules primai' and secondaiv and chaiacteiistic 
‘S Coipuscles Diagnosis mstic teiatoma ’ 

^ febrile postoperati%e peiiod the patient was dischaiged from 
On the first postoperatn e office visit a week latei the 
nght ' as to wh\ the left nupil was so large as compared to the 

samination revealed paraUtic miosis of the right e'e 

The injun* to the sjmpatlietic pathway in this patient ttas 

obtedly done in dissecting fiee the supeiioi latei al pole of 

The damage was to the supeiioi ceivical ganglion 

J^elf, none, I am thankful to sav, to the inteinal caiotid 
arten ’ 
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matic lesions such as gun shot wounds and knife wounds, ma\ 
also pioduce the syndiome 

Pancoast’' lepoited seven cases of a “supeiioi sulcus” tumoi 
in the uppei pait of the pulnaonaiy sulcus in which Hoinei’s 
Syndiome accompanied pain in the Vlllth ceivical and fust 
thoiacic tiunk distiibution, and wasting of the muscles of 
the hand On examination, this tumor showed a typ¬ 

ically small, shaiplj’’ defined shadow in the apex of the thoiax 
with destiuction of one oi all of the uppei thiee libs and the 
adjacent tiansveise piocesses and, sometimes, slight veitebial 
body eiosion The specificity of tins tumoi has been doubted 
because the so-called “Pancoast Syndiome” is common to all 
soits of lesions m this aiea 


In the neck, a laige vaiiety of lesions may be causative 
Hoinei's Syndiome has been observed in tiaumatic wounds, 
thyioid adenoma,'" in metastatic caicinomatous nodes and 
neuiogeiious tumoi s'® Wen Mitchell, Morehouse and Keen, 
in 1863, six yeais prior to Homer’s description of the syn¬ 


drome, gave a detailed observation of the clinical pictuie m 
a gun shot wound suffered by a Civil War soldiei They 
correctly attiibuted the cause to the inter luption of the 


cervical sympathetic nerves 


Operative procedures on the posterior phaijmgeal wall m 
its lateral aspect may damage the internal carotid plexus, as 
shown m the following case 


GS, aged ten, was seen on Nov 20, 1952 because of difficult' 
swallowing of two montlis’ duiation The past medical histoi' j 

I elegant Theie was no bistoi' of tubeicnlosis oi otliei seiious niei 
illnesses 

Examination le'ealed a smooth mass extending fiom the lexel 3 «st 
abo'e the soft palate downwaid to the h'popbai'nx and gr 

abo'e tlie lex el of the antonoid caitilages The main mass ,i,i 

was slight!' moie to the light of the mulline A chocolate coloioo 
was lenio'ed b' aspiiation Tins had the appealance of old blooii 


Fig 3) ^ 

Remoxal of the tumoi was accomplished uiidei geneial aiiestliesii 
niidlme incision was made thiougli the posteuoi pliai'ngcal wa 
the tumoi was lemoxed b' dissection blunt and simp Dissectio 
sliglith moie difficult fiom the light uppei lateial sin face 

The pathological lepoit lead as follows The submitted 
consists of a lobular inegulai shaped mass of tissue measiiiiim > 
cm in size One pole appeals hemonliagic and on dooW 

se'eral cxsis langing from mm to 2 cm in di imetei These aie d('o 
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its component neuions foi the puipose of description of the 
action of dings on the pupil at diffeient levels The fibei 
fiom the hjTiothalamus to the ceivical portion of the coid at 
the level of the Vlllth cervical and fust thoiacic is called 
the fust neuion The second neuion (pie-ganglionic) ascends 
in the neck through the infeiioi and middle ganglia to the 
superior ceiincal ganglion The tliiid neuron arises from the 
superior cervical ganglion and is distributed to the plexuses 
intraciaurally, as pieviouslj' described == 

The drugs employed m the phaimaco-djTiamic tests are 
the parasjTnpathetic depressants (atropine, homatiopine, and 
their relatives), the parasjTnpathetic stimulants (pilocarpine 
principally), and the sjmrpathetic stimulants (cocaine and 
adrenalin) =- 

The action of epinephrine and cocaine on the pupil aid con¬ 
siderably in placing the lesion in the neuion invohed Epine¬ 
phrine has no effect on the nonnal pupil, however, if the 
post-ganghonic fibers are interrupted, there will be dilatation 
of the pupil on administration of epmephiine This is ex¬ 
plained bj' the fact that when smooth muscle is depined of 
ks nene supply it becomes hj’peisensiti\e to stimuli which 
aoiinallj' mediate its action,-^ thus, the dilator fibers become 
sensitized, and minimal amounts of epinephrine will evoke a 
loaximal response If the lesion is central (fust neuion), 
or preganglionic (second neuion), there will be no dilatation 
I'kh epinephrine, cocaine, on the other hand, causes dilata- 
bon in the normal pupil In lesions of the second or third 
oeuron it vill have no effect, but, for an unexplained reason, 
^ill cause dilatation in lesions of the fust neuion In an 
ocu o-pupiiiaiy paralj'sis due to a thoracic or ceiwical lesion, 
or one along the internal carotid artery, the pupil does not 
■ a e in response to cocaine 

Pilocarpine injected subcutaneouslj' (5 mg) will lendei 
0 pupil more constricted No sweating ■'vill occur 

^0 e affected side, while marked sweating will occur on the 
lanT^'^u Pilocarpine is a parasjTnpathetic ending stimu- 

p , ''oich produces sweating b\' acting on the cholinergic 
^ ganglionic fibers of the sjTnpathetic 
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Johnson and Fishei^'* lepoited a case following intia-oial 
removal of a Schwannoma They weie able to find the supei- 
101 ceivical ganglion in the capsule of the tumoi 

Fuither leminder of the pioximity of the sympathetic path¬ 
way to the oral cavity has been given by Hald and Goldttiea- 
sen=^ lepoiting on tiansitoiy Hoinei’s Syndiome af ei paia 
tonsillar anesthetization for local tonsillectomy 
poited 11 cases of tiansitoiy paialysis, two of which weie 

bilateial 


Raedei-- desciibed involvement of the dilatoi pupihaiy 
fibeis in the legion of the Gasseiian Ganglion 
the coincidence of oculo-pupillaiy paialysis andj;iigennn^ 
symptoms the location was desciibed as „ 

His fust patient with this syndiome had headache, v - 

pain in the left tiigeminal aiea, paiesis of the left si 
palate, paiesis of the pteiygoid muscles, epiphoia, mios ,. ^ 
hypotonia on the left side without vasomotoi oi tioPdi 
tuibances The patient died of tubeiculosis, an p , 
examination levealed an endothelioma between - 

caiotid aiteiy and the Gasseiian Ganglion He lepo 
othei cases, two of which weie the lesults of he 
with pi obable skull f i actui e, one due to pi obable hei p 
and one, assumed to be a tumoi, as in his first case 


DIAGNOSIS OF THE LEVEL OF THE LESION 

Localization of the level of the lesion lelies on ^ 
evaluation of signs and symptoms, and on the use o 
test the level at which the pathway is inteiiupted 

Hoinei’s Syndiome, in cential lesions, is an 
ing in the neuiological pictuie pioduced by the 
r.Ln w.ll depend on the nemotog.cal 

the sympathetic paialysis In peiipheial ' oj,,nial 

sweating (anhidiosis) places the lesion at some pla 

to the exteinal caiotid plexus ^ peiiphera' 

Syndiome wheie sweating is piesent the niam 

to wheie the external caiotid plexus takes off fio 


sympathetic ti unk ^ 

It IS convenient to divide the neuio-anatomical pathway i 
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its component neuions foi the puipose of desciiption of the 
action of dings on the pupil at diffeient levels The fibei 
fiom the hj’pothalamiis to the ceivical portion of the coid at 
the level of the Vlllth ceivical and fust thoiacic is called 
the fust neuion The second neuion (pie-ganglionic) ascends 
in the neck thiough the infeiioi and middle ganglia to the 
supeiioi ceivical ganglion The thud neuion aiises fiom the 
supeiioi ceivical ganglion and is distiibuted to the plexuses 
intiacianiallj^ as pieviously desciibed == 


The diugs emploj’ed in the phalmaco-d^^lamlc tests aie 
the paiasjnnpathetic depiessants (atiopine, homatiopme, and 
then lelatives), the paiasjTiipathetic stimulants (pilocaipme 
Piincipallv), and the s'vmpathetic stimulants (cocaine and 

adienahn) 

The action of epinephiine and cocaine on the pupil aid con¬ 
siderably in placing the lesion in the neui on involved Epine- 
phiine has no effect on the noimal pupil, howevei, if the 
post-ganghonic fibeis aie mteiiupted, theie will be dilatation 
of the pupil on admmistiation of epinephiine This is ex¬ 
plained by the fact that when smooth muscle is depiived of 
1 s neive supply it becomes hj'pei sensitive to stimuli which 
noimally mediate its actionthus, the dilatoi fibeis become 
sensitized, and minimal amounts of epinepluine will evoke a 
Joaximal lesponse If the lesion is cential (fust neuion), 
01 pieganglionic (second neuion), theie will be no dilatation 
''itli epinephiine cocaine, on the othei hand causes dilata¬ 
tion in the noimal pupil In lesions of the second or third 
iieuion it vill have no effect, but, for an unexplained leason, 

I i^ill cause dilatation in lesions of the fust neuion In an 
oculo-pupiiiaiy paralj'sis due to a thoiacic or cer\'ical lesion, 
01 one along the internal carotid artery, the pupil does not 
I rte in lesponse to cocaine 

^^^ocarpine injected subcutaneously (5 mg) vuH rendei 

0 niitotic pupil moie constricted Xo sweating vnll occui 
on the affected side, while marked sweating will occui on the 
opposite side Pilocaipme is a paiasjTnpathetic ending stimu- 
unt vhich produces sweating b\ acting on the cholinergic 
Post-ganglionic fibers of the sympathetic 
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DIFFERENTIAL DIAGNOSIS 

The small pupil of a Hoinei’s Syndiome (paialytic niiosis) 
maj'’ be diffeientiated fiom a spastic miosis bj' the use of 
ati opine and eseiine In the piesence of a dilatoi paialysis, 
ati opine gives a lelatively slight mvdiiasis, in a spastic 
miosis, atiopme pioduces a consideiable dilatation Eseiiiie, 
111 paialytic miosis, pioduces a maxinial miosis, since the 
sphinctei is completely unopposed In a spastic niiosis it 
pioduces no effect as the sphinctei is alieady in spasm 

SUMMARY 

1 The iieiiio-anatomy of Hoinei’s Syndiome has been 
1 eviewed 

2 Evidence has been piesented that tlie pathway of tlie 
dilatoi pupillaiy fibeis is thiough the supeiioi cai otico-tvm- 
panic blanches 

3 Pathological entities pioducing Hoinei’s Syndiome haie 
been piesented 

4 Localization of the level of Hoinei’s Svndiome has been 
discussed 
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PYOCYANEOUS OSTEOMYELITIS OF THE TEMPORAL 
BONE, MANDIBLE AND ZYGOMA '’•f 


Philip E Meltzer, M D , 
and 

George Kelemen, M D , 
Boston, Mass 


The distinct pathologic entity, osteomyelitis of the tempoial 
bone, infiequent in occiuience befoie the advent of chenio- 
theiapy and antibiotics, has all but disappeaied today Even 
among the laie lepoits some must be weeded out, as they do 
not confoim to the classic desciiption fust published by Toul- 
mouche in 1838 


The following case belongs unmistakably undei this heading 
and piesented some unusual featiues 


Case Histoty (Massachusetts Eje and Eai Infirniaij, t.itoj, 

^ea^ old man with seveie diabetes was lefeiied by Di Louis u Ji 
of Miami, to Di Meltzer on Mav 3, 1956, w’lth the following liistoij 

The patient was first seen by liis famih plnsician because l/j 

the right eai that developed in December, 1955, and grew , jL 

treatment to the eai failed to relieve the pain, so he was “ ,.,i n 

otologist. Dr Ljtton, on Febiuaij 3, 1956 Evaniination leie 
markedly tender, edematous e\teinal auditoiy canal 

For the next 11 da^s the patient was letuined to the caie 
plnsician, dining which time he received Combiotic twice dam 
dais as well as local tieatmeiit to the inflamed eai The 
impioved but the patient still complained of seieie, right sideci p< 
night that lequired a narcotic for lelief 

On February 14, 1956, Dr Ljtton found the nose and throat |o^c 
normal Theie was a pulsating, puiulent discharge from “'O ■" B ^ 
ternal auditorj canal with protiusion of granulation tissue c 
the pus leiealed Bacillus piocjaneiis, lepoited to be sensin'c to 
mycetin and stieptomjcin 

Chlorom'cetin, in 250 milligiam doses, was given c'ei> six 
SIX days, without effect Then two grams of dihvdrostieptoni' 
given dailv for a week, also without effect The symptoms p t„o 
charge, and preauncular and postaunculai swelling •’‘^‘'sisiei 
months, duiing which time five biopsies of the granulation us 


•From the Department of Otolarj npolopj Unpnrd Medical ^rligd^ 
the Department of Otolarv ng-oloe} the VIns'-achu‘'etts D>c n 
lirmarv 

•f Xided bv United States Public Health Sci'lce Grant ,nil 

rditors X’ote This mnnuscrjpt roceiv«d In The Dnr\nKos<op< 
accepted "for publication Jan 2 ISIS 
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reported to be p\ ogenic granulation tissue Repeated blood counts showed 
a moderate increase of the uhite cells but nothing else of importance 

The blood sugar was difficult to control throughout this period, but the 
CO combining poner was within normal limits, and the urine which 
occasionalh repealed sugar, -was always acetone and diacetic acid free 

Roentgenographic examinations of the mastoids, including the petrous 
prramids, were taken on FebluaI^ 16 and on March 24, 1956, and theie 
iras no endence of an^ disease On April 4, destruction of the right 
mastoid was le^ealed for the fust time on roentgenogiams 

H 5, a right radical mastoidectomv w as performed b\ Dr lY 

” I ^ Hauss, and Dr L G L^Tton Operation reiealed 

marked softening of the mastoid cell partitions but no gross desti uction 
r tree pus The biopsi repoi t was again “granulation tissue ” P^ o- 
raneus was obtained from smears and cultures taken during the opeia- 


course was uneventful, except that there was a per 
intifc 1 P“^PlcPt discharge from the cavity Because sensitiiitv tests 
Fill rt ♦ germ was sensitne to Chloionncetin, neomicin and 

4Tir^i ^**4 l^cge doses of Chlorom\ cetin w ere gi\ en intramusculai L fi om 
that^tj effect The pain, swelling and tenderness 

oniT- , the right side of the face and ovei the zigoma weie 

lemporanh relieved for the first fne dais aftei operation 

patient left the hospital against advice, but was le- 
the heart Apiil 25 because of the intense pain over the right side of 
maliiioo ' face A neurological consultant found no abnor- 

Pp or z\ ■“PPP^Senograms failed to disclose am disease of tbe petrous 
Puradantfn™^ The piocianeus was now sensitne to onh neomicin and 
and Fiii-lrt therefoie neomicin, in 2giam doses daih for fne dais 
"ere 4 100 milligram doses foiii times daili foi fne dais 

Permawo'nt^ w-ithout effect The patient w ished to retui n to his 
t home near Boston, so he was referred to Dr Meltzei 

si^'*of^fhp^f^ examination revealed marked swelling on the right 

cavitv and tvftenderness over the zi gomatic arch The mastoid 
granulatinnr'^ middle-ear space were completelv obliteiated bi soft, pulpi 
considerahio l^cessure on the right lateial portion of the face caused 
"as pam nv °f from the operatne caviti The chief complaint 

mitted tn right side of the face and head The patient w as ad 

e Massachusetts Bie and Ear Infirman 

lations "p7it radical mastoidectomy The infected granu 

mastoid fiom the mastoid and middle eai The 

C'er the removed, exposing a thin laiei of granulation tissue 

"are thornii^i Peritubal cells, including the tensoi timpani muscle, 

found to account for the facial 
posterior root'^ tenderness There was no subtemporal infection The 
found ^ zigomatic arch was explored and no infection was 

Tllg 

O'lsion failed to relieve the pain or to diminish the discharge 

*0 Pure'cultif*^^^*^^'^*^® bacteriologist lepoited Bacillus piocnneous 
Used sensitive to anv of the antibiotics that were prei loush 


Voy io A 1 

'"rateh abnonn , -was taken Tlie repon 

Hqu right posterior temporal, paiietal sloinng’ 

Roentgenograms showed "left mastoid no destruction, right 


The report was “mod 
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niaslojd postopeiative, petioiis negative” Theie was no evidence of 
osteomyelitis 

Right peiipheial facial paialvsis developed seveial davs aftei the ic 
vision E\aniination of the fundi showed letinalvein engoigenieiit Be 
cause of the continuing headache, inci eased tendon jeik at the biceps 
and wiist on the light, and a focal electioencephalogiapliic abiioimnliti, 
a himbai pnnotuie ivas performed, wTncli was noimal 

JuDi > Because pain and tenderness peisisted ovei the zvgoiii.i and the 
light side of the face, and pus continued to W'ell up in quantities that 
could not possibh aiise fioni the mastoid cavitv, leopeiatioii was pei 
foinied An abscess deep in the intiatempoial fossa was suspected 

Jieopoaiio)) An endauial incision was made, between the helix and 
the tiagus, extending ovei the tempoial muscle, giamilatioiis weie cleaned 



Fig 1 Bone dostiuctlon nnd regeneiation with cholcstiatom i pa'ticKs 
In the middle eai (hem^to\^ Iln-iosin X 17) 


fiom the middle eai, and the anteiioi canal wall was ieiiio\ed, expo'> 
the fascia of the temjioiomandibulai joint A small fistulous lemi * 
found, extending tow aid the zxgomatic legion Wien the ■ .p 

dilated, a gush of pus flowed fioni a deep abscess A Millei 
was inseited into the abscess cavitj The facial ncive was ‘J’ 

and found to be intact The peiiplieial paialtsis was due to 
the sheatli, exidenth the lesult of osteitis Tlie nerve was exiiose 
decompi essed bv slitting of the sheath 

Jum d A jugulai foianien svndiomc developed with {iJp 

right vocal coid, light palate ind light phaijngeal wall, first 

introduction of a feeding tube Roentgenogiams now icvcaled loi n 
time osteonivelitis of the light zvgoniatlc bone and zvgoniatic aici 

efidic 11 Steieoioeiitgenogranis levealed foi the fiist time decnlciflc- 
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tion of the right petrous ape'c, r\ith soft-tissue s\\elhng in the ^auU of 
the pharmx 

Tune IS Xeuiological examination bi Di PR Dodge leiealed e\ 
tensile inioliement of the cian’al neiies at the base of the skull, second 
an to osteonii elitis and extraduial infection mth the question of 
gianuloma The ceiebiospinal fluid findings on lumbar puncluie iiith 
pressuie on the jugular veins suggested thrombosis of the light inteinal 
jugular vein at the bulb oi aboie which, it iias belieied nould account 
for the electroencephalogiapiiic findings 

Dr H Blotnei the medical consultant, found the blood sugar, iiliich 
occasionalli rose to 315 mg pei 100 ml extienielv difficult to contiol 
during the entire hospitalization 



Cf*libreaks open and fills a peritMnpanic pneuin ilic 
Us Mills (hematowlin-eosin Xo7) 


to remnf^ m! because of the persistent pain and swelling it i\as decided 
tnandibip^ elitic bone and also the light ramus of the right 

direct tro JD'^luding the condvle and coronoid process in oidei to get 
fossa Tk ^If***^ infected aiea in the region of the infratempoial 

for sur?i decision nas made aftei consultation with Di G Ta'Ioi 
ffio Prohl^ °Pmion and Dr E H Kass foi the bacteriological aspects of 

the'^parnua Tavlor ligated the external carotid aitei' and iemoted 
htandiblpSland Dr Meltzei iemoted the ascending lamus of the 
ond Part ,“ding the condtle and coronoid process the ztgomatic aich 
PtervEoiri m ^ somatic bone exposing a huge abscess Ding on the 
^ere rptnp anteiioi and infeiioi external auditoi t canal ttalls 

exposing the jugulai bulb The petious apex ttas entered 
throuEh bone oter the internal carotid arter' as it tiateised 

cedure Petrous apex Pam ttas lelieted after this extensite pio 
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The B pyocjaneus was reported to be sensitive to polymyxin and 
neomycin bi Di Kass’s laboratory, theiefore, iodoform gauze, soaked in 
pohmvxin and neom 3 Xin in M of 1 pei cent lactic acid solution, vas 
packed in the wound, this solution was changed thiee times a day In 
spite of the constant saturation of the field with these antibiotic solutions, 
culture from what appeared to be a clean cavity revealed luxuriant grovth 
of pyocianeus When these antibiotics weie tested against the oiganism 
cultured at the Infirmary’s laboiatory by Miss Mangiaiacine, hovevei, 
thej iveie completely ineffective 

Following the opeiation of June 15, although there was no nev evidence 
of svstemic oi local infection the patient’s condition indicated that he 



Pig 3 Callus lepair of a facial-canal perforation (heinatoxi Hn-eosiii 
XSO) 


was failing The condition of the local wound, howev'er, was good 
gianulations appeared to be healthi in spite of the fact that theie w, 
abundant giowth of puie cutule of Bacillus piocianeiis 

Juli /13 On removing of the packs fiom the wound, the internal 
arteij was pulsating wildly, and the aiteiial wall ballooned o * ^ 
luptured The packing was immediate]! replaced Undei genera 
thesia an incision was made along the steinocleidomastoid 
caiotid sheath was exposed, and the common carotid arterj was 
and tied The wound was examined, and a laige hole in the 
aiterv was found 

Julg Hi The patient was stuporous and could not be 
of the rales in the lungs, an oxjgen tent was adnsed Death occu 


the afternoon 

The autopsi/ le'ealed the following anatomic diagnoses and 

cvaneus infection of the right exteinal auditor! meatus ‘opitli! 

temporal bone—the mastoid, petrous and z!gomatic elemems 
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of the right vagus ner'i e and also of the right glossopharvngeal accesso^^, 
and hvpoglossal nerves, secondary to infection in the petrous bone, 
diabetes mellitus, thrombosis of the right internal jugular vein, aneurism 
formation and rupture of the right internal carotid arteri in the eitra 
cranial portion, evtraduial hemorrhage, slight oier the petrous bone, 
bronchopneumonia, bilateral, severe, pleuritis fibrous obliterative on 
the right side, and nephrosclerosis slight 

The microscopical findings confirmed the fact that the cause for the 
multiple cranial neri e palsies was to be found outside the brain stem 

pathological investigation of the ear 

The entile i igM pett oiis hone was lemoved Aftei decalcifi- 





I'obecular bone in the petious ape-v (Heiden- 

^stion it was embedded in celloidm Cutting on a horizontal 
She, (50 serial sections weie obtained and stained with 
^ematoxjhn-eosin and accoidmg to Heidenhain-Malloiy Un- 
^'glit^^ weie mounted foi obseivation undei polaiized 

u that foimed the medial all of the opeiative cai ity 

^ 3s ound to be smooth A few mastoid cells and a number 
ddbyi intlime cells weie piesent The walls of the cells 
jagged and weie in the process of being leabsoibed 
3 hiucous-membiane lining of the cell walls had been tians- 
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foimed into high cushions of gianulations that almost occluded 
the lumens of the cells The bases of the cushions of giaiiu- 
lations weie lined with cysts m typical losaiy foimation The 
vessels in the gianulating tissue weie engoiged, but theie 
was no cuffing Whei evei a lumen was still pi esei ved it was 
filled with pus that contained diffuse cellulai infiltiations oi 
white blood cells in nests A feiv cells contained cleai tiansu- 
date 



Fib 5 Pti t of Fig -1 at liigliei power (Hcidenliain'Mallor\ XI-’O 


The uppei half of the lateial wall of the facial canal was 
missing, and had been leplaced by gold foil, which was com¬ 
pletely embedded on all sides in gianulations and bioken into 
seveial small pai tides that weie divided into thinnei sheets 
The walls of the lowei half of the facial canal veie paitl' 
splinteied, and an attempt to covei the smallei bieaks b\ 
callus foimation had staited, the callus contained laie os¬ 
teoblasts, and had not attained i egiilai lamellai foi mation 

bojie was scattered thioughout the lemnants of the 
peiilabjninthine cells and was osteophytic (since theie weie no 
osteoblasts) T/iis new bone liad no ielation to the new bone 
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that -ttas foimed to lepaii the destiuction aiound the mtei- 
cellulai septa 

Masses of lamellae weie embedded in the purulent content 
of the mastoid cavit 5 ’’, and iveie thought to be lemnants of a 
cholesteatoma 

The ossicles weie missingv The oval itindon was wide open, 
and only the lateial extiemity of the annulai ligament was pie- 
sened The suppuiative mass penetiated appioximately up 



penetration of the apical abscess under the dura through 
''•■P in the tegmen (hematox-i Iin XoT) 


^ of what was oiiginally the stapedial plate Higli 

^ e stapedial niche theie was a bieak in the bony wall, and 
nTh'^^ a plug of new bone had been foimed The 

e of the lound lamdoiv contained some clumps of gianu- 
^ 'on tissue and blood Theie was a blood clot on the cochleai 
aspect of the membiane of the lound ivindow 

^ The 'ieshbidnm was essentially fiee The endolvmphatic 
^Pace contained only a few clumps of tiansudate There I'as 
ih of perilymph in many points Theie as hemoi- 

agic infiltiation into the basal tissue of the ciistae 
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f01 Died into high cushions of gianulations that almost occluded 
the lumens of the cells The bases of the cushions of giaiiu- 
lations weie lined with cysts in typical losaiy foiination The 
vessels in the gianulating tissue weie engoiged, but theie 
was no cuffing Wheievei a lumen was still pieseived it vas 
filled with pus that contained diffuse cellulai infiltiations oi 
white blood cells in nests A few cells contained cleai tiaiisu- 
date 



The uppei half of the lateial wall of the facial 
missing, and had been leplaced by gold foil, ^ 
pletely embedded on all sides in gianulations and , 

seveial small paitides that weie divided into thinnei 
The walls of the lowei half of the facial canal we e ^ 
splinteied, and an attempt to covei the smallei b 
callus foimation had staited, the callus 
teoblasts, and had not attained legulai lamellai fom 

Neto hone was scatteied thioughoiit the 

peiilabyiinthine cells and ^le new bone 

osteoblasts) TMs new bone had no i elation to tiie 
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showed a most intensive new-bone pioduction The tiabeculae 
of the newly foimed bone that oiiginated fiom the septa 
shoMed active osteoblastic seams on man}* of their surfaces as 
e\idence that fuithei giowTh could have obliteiated manv of 
the cellulai spaces of the original sh uctui e A i egular laniellai 
stiuctuie was not pioduced, and a lower calcium content was 
levealed by the conspicuous tinctoiial diffeience Moie legii- 
laiitv of the lamellai stiuctuie, howevei, was levealed undei 
polaiized light 

The apical poition of the abscess had a wide opening com¬ 
municating undei the duia, wheie it fonned an eitiaduial 
abscess 

The adventitia of the caiotid ai tei y contained laige calcified 
plaques, and the lumen contained both fiee and thiombotized 
blood A wide opening in the bonj- wall of tlie caiotid canal 
led into the extiadmal space, thiough which its contents 
Piotiuded undei the dm a A thiombus coveied the opening 
fiom the duial side 

The diua ovei the tegmen was Aeiy thick and cicatiized, and 
theie eie some aieas of calcification The ganglion of Gasset 
appealed to be intact 

Cotpoia amylacea weie found in whole lows in the hiatus 
° tile facial neive, in the septa of the Gasseiian ganglion, 
^gh up in the \ estibulai aqueduct, and w ei e numei ous in the 
m einal acoustic meatus wheie the small lessels showed in- 
mations of being eventually tiansfoimed into psammomas 

DISCUSSION 

to the classification of Biunnei (1942, 1946, 
0 this case may be called an acute, piotracted, piogiessive 
^ eomyehtis A detailed discussion of this condition was 
lately (Kelemen, 1955 [lev 1957]) so this comment 
'' e limited to the outstanding oi unusual findings of this 
Paiticulai case 

A chaiacteiistic leaping fiom focus to focus, with intact 
on^h^ between, indicating hematogenous spiead, was piesent 
oth macioscopical and micioscopical obseivation IMacio- 
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f essentially fiee Rosenthal’s canal was 

filled and contained blood m places The spiial ligament 
contained blood in some spots and calcified vessels Pigment 
^^as eposi ed in the vasculai stiia The membiane of Reiss- 
^ laight in the basal turn and bulged slightly in the 
middle and apical tuins The oigan of Coiti was flattened, 
ificially The basal turn contained some extiav- 

endosteal lining budged cleaily ovei the oiifice 
or the coehleai aqueduct 



lumen and^tlilSmbu^coveMup^ "f" d" 

canal ^ all (Hem lto^^ ]°n-t os,n mti aci anial side the 


in the 'irlenai 
bi e ilv in the 


The innei acoustic meatus contained an insignificant amount 
of blood, winch was the only abnoimahty present within the 
meatus 

The apex of the peti ous hone was basically diploic in cell 
structure in its entiie extent The septa weie essentially in¬ 
tact, but the whole tip was tiansfoimed into a laige abscess 
with a centei of fibious oiganization The peiipheiy of the 
abscess was a mass of fiee pus, which was formed among the 
broken-down tiabeculae The fibrous centei of the abscess 
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of diabetes and the eai (Kelemen 1955) it was emphasized 
that hemoiihage has always been a gieat dangei m diabetes 
and eai disease Theie can be no doubt that the coiuse of 
the patient in this case Avas much influenced by the piesence 
of the diabetes 


The pioblem of pyocA’aneous infection in i elation to the 
eai AA-as discussed bA' Zaufal (1873) In a numbei of his pa¬ 
tients with “blue auial dischaige” the “"Yibiio cA-anagenus,’ 
01 the “cA'lindei bacterium’ “Bacteiium teimo ’ AA'as isolated 
Chambeis (1900) tabulated 58 cases of otitis media in Avhich 
the micio-oiganism AA-as deteimined, in six of these cases 
PAocAaneus AAas found Accoidmg to his expeiience if pA'O- 
CAaneiis alone is present, one half of the infections may be 
Clued, Avith the otheis pioA’ing to be “stubborn Wakefield 
(1904) obtained puie growth of pA'ocA-aneus, at autopsy fxom 
otogenic abscesses of the biain and of the ceiebellura as well 
PS flora the lungs and the heait 


This initial peiiod came to a close AAith the monograph of 
'03s (1906) on the role of the pyocyaneus in auial disease 
0 analyzed 37 peisonal obseiA-ations and added animal ex- 
Peiiments One of his patients (Case No 17) was a man 25 
^eais of age aa-Iio had had a cliionic otitis and inteimittent 
is^charge since eaily childhood The phase of acute exacei- 
auon lasted about six weeks and ended fatally A subpeiios- 
oai and a reti opharj-ngeal abscess and an abscess in the 
onipoial lobe deA'eloped The mandible AA-as affected as well 
the mandibulai joint SeA-eial opeiations AA-eie necessaiA- 
^ crtain aspects of this liistoi y show similai itj- AArth the pi es- 
^0 A discussed case, analogies would piobably be eAen more 
Auneious except that roentgenogiams AA-eie lacking at that 
^nod and, consequenth-, conditions around the pyiamid le¬ 
arned unie\-ealed Ei-en so, the eAolution of the letio- 
lan-ngeal abscess Avas tiaced, shoAArng pi egression fioni the 
an ible along the tip of tlie pyiamid 


elucidated the geneial lole of pyocyaneus in 
HaA-mann (1914) showed in guinea-pig experiments 
at artificial infection of the middle eai with pyocA-aneus 
I proceeded to a diffuse, suppuiatiA-e labyirnthitis 

a patient AArth otomastoiditis, Wiith (1926) isolated an- 
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scopically, theie was manifestation in the external, middle, 
and internal eai, undei the tempoial-bone squama, and in the 
zygoma Invasion of the peiiosteomyelitic swelling in the 
region of the zygoma was consideied by some authoiities as 
one of the fust signs of osteomyelitis The labyiinth was en- 
tiiely bypassed, the wide penetiation thiough the oval window 
must have been of lecent oiigin, as it did not leach beyond 
the level of the stapedial plate Micioscopically, between the 
peiilabyiinthme cells with destioyed septa that weie leplaced 
bj’’ suppiuating and gi anulatmg masses, othei cells weie found 
showing meiely collateial, cataiihal signs 

The history did not contain anything to suggest a tiaumatic 
oiigin Infection of the venous sinuses must have occuiie 
late in the couise of the disease Theie aie conflicting opin 
ions in legald to the lole of infection of the duial venous 
sinuses in osteomyelitis of the tempoial bone, some lepoiteis 
have maintained that sinus infection was the geneial lue, 
wheieas others have maintained that it was veiy infiequen 

The teim osteomyelitis may be applied when the disease of 
the spongiose substance is manifested both clinically anc 
pathologically Osteitis involves bony plates that do no con 
tain mallow, whereas infection of the maiiow is the mos^ 
impoitant featuie in osteomyelitis Osteomyelitis is veij 
laie, notwithstanding the fact that theie aie tempoial ones 
that nevei pneumatize and, theiefoie, lemam especially pi one 
to the infection Anatomic conditions fail to explain w y an 
inflammation in the middle eai is followed by a simple o 1 1 
in one case and in anothei by a septic piocess—an osteomye 
tis 


In this illness the three outstanding featuies weie 
diabetes, the fact that the infecting oiganism was Baci 
pyocyaneus, and then the lesultant pathological bone oim 

tion 


The diabetes, present befoie the eai infection, was 
difficult to control, and in itself piobably would ^ 

quite capable of pioducmg an ear complication as 
was of comparatively little avail, one is Lcussiou 

insulin eia and its feaiful “otite diabetique In a d 
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stxucbon and lepau In the middle eai 
which had the chaiactenstics of the 

media ossificans, Mith new bone ^le 

phi-tes and paitly of the pioducts of osteoblasts I^^P 
deal-cut pictme of osteomyelitic new-bone oim 
counteied No othei piocess is accompanied b, am mm la 
intensne attempt at lepaii to wall off a bieacli The teem 
m the pin amid piogiessed so that the 

Inninneiable trabeculae of new bone oiigina e xrQ 

cell paititions, all weie foimed by osteo ^ ^ Q-inre time 

osteoid was piesent betnmen the old and new one 

lias lunning short The new bone, as ‘ " 

tmctoiial piopeities, was low in calcium con en , v 

tion imdei polaiized light leiealed its unniistalcable laniellai 

chaiactei. 

If there had been moie time the new tiabeculae 
obliterated the foimeily diploic cells of the ip , . ‘ 

According to the loentgenogiapluc findings, tins con 
the tip could have been about one month old ma i, 
densation of the central poition and isolation amoiie , . 

scessed paits of the pyramid, the most chaiacteiis ic P^ 
of osteonii ehtis—the sequestium—^ivould haie een ci 

Although suiiounded by the severest destruction on all 
the innex eai still was not dead Some hearing i^as 
to the end, and dizziness was the evidence of a , 

not extinguished vestibulai organ, this nas oine i 
what was seen undei the micioscope 

Destiuction of the apical tegmen was followed bj the d^ 
lelopment of an extiaduial abscess, but the des me ion 
bonv wall of the caiotid canal led to even moie 
sequences The contents of the canal, including ' 

Bow protruded thioiigh the bieak m the boni wa , 

SB aneuiysm The aiteiial wall nas so wideb ca ci 
luptuie would hare been only a mattei of time 

The final, dramatic incident was the ^^av 

fuptuie of the caiotid aiteiy, foi which two ®'^P ^ ^vall 

be postulated namely, the changes found m e 
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hemolytic stieptococci that acquued invasive chaiactex only 
aftei the pyocyaneus appealed, he was able to lepioduce 
this sequence in mouse inoculations Stanley (1947), in dis¬ 
cussing pyocyanous infections, stated that pyocaneous bac- 
teiemia usually teiminates fatally despite any kind of thei- 
apy Because he found the oiganism in the phaiynx he con¬ 
cluded that piopagation to the eai was logical In Stanley’s 
cases of pyocaneous meningitis, six weie pieeeded by otitis 
media, and although diiect extension could not be demon- 
stiated, theie was bacteiemia, and, theiefoie, he concluded 
that blood-boine metastases weie lesponsible foi the meningi¬ 
tis Penicillin theiapy inactivates the giam-positive oigan- 
isms and thus appaiently piomotes the uninhibited growth of 
B pyocyaneus and othei giam-negative bacilli Recently, the 
significance of this micio-oiganism was thoioughly discussed 
by Sentuiia (1957) 


In the case under discussion, it is difficult to deteimine 
whethei the stiain of pyocyaneus was oiiginally lesistant to 
the numerous antibiotics administered, oi if it developed re¬ 
sistance during the long course of the disease 


Even without the presence of the diabetes, the pyocyaneous 
alone would have been able to cause the fatal teimination of 
the osteomyelitis Stanley has described cases in which 
pyocyaneus sepsis occurred as a terminal complication in pa¬ 
tients who were already suffering from other fatal diseases 
In “Zinsser’s Textbook of Bacteriology” (1948) it is stated that 
middle-ear infections, due to pyocyaneous can be extremely 
chronic and may persist for as long as five or ten years In 
this case the rapid progress may be attributed to the presence 
of diabetes Even with this general disease, diabetes, and the 
impossibility of any influence on it, the patient fought off 
for a considerable time the additional but inevitably fatal 
attack According to the experience of this Department, 
pyocyaneus, which is so common in external-ear otitis, is 
frequently the cause of a very protracted middle-ear suppu¬ 
ration on which streptomycin oi polymyxin may be of some 
influence In the present case, however, these two drugs ha 
no effect 

The histological 'pictwe showed a combination of both de- 
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stiuction and lepaii In the middle eai theie was a neciosis, 
which had the chaiacteiistics of the compaiatively laie otitis 
media ossificans, with new bone composed paitly of osteo¬ 
phytes and paitly of the pioducts of osteoblasts In the tip the 
cleai-cut pictuie of osteomj'’elitic new-bone foimation was en- 
counteied No othei piocess is accompanied by any similai 
intensive attempt at lepaii to wall off a bleach The abscess 
in the pyiamid piogiessed so that the centei was fibiotic 
Innunieiable tiabeculae of new bone oiigmated fiom the old 
cell paititions, all weie foimed by osteoblastic caipets No 
osteoid was piesent between the old and new bone since time 
was lunning shoit The new bone, as was shown by its 
tinctoiial piopeities, was low m calcium content, but obseiva- 
tion undei polaiized light levealed its unmistakable lamellai 
chaiactei 

If theie had been moie time, the new tiabeculae would have 
obhteiated the foimeily diploic cells of the tip completely 
Accoiding to the loentgenogiaphic findings, this condition in 
the tip could have been about one month old Finally, by con¬ 
densation of the cential poition and isolation among the ab¬ 
scessed paits of the pyiamid, the most chaiacteiistic pioduct 
of osteomyelitis—the sequestium—^^vould have been cieated 

suiiounded by the seveiest destiuction on all sides, 
e innei eai still wms not dead Some healing was pieseived 
0 the end, and dizziness was the evidence of a damaged but 
®^Iin&uished vestibulai oigan, this was borne out by 
'' at was seen undei the micioscope 

Destiuction of the apical tegmen was followed by the de- 
°PRient of an extiaduial abscess, but the destiuction of the 
ony Wall of the caiotid canal led to even moie seiious con¬ 
sequences The contents of the canal, including the aiteiy, 
ow piotruded through the bieak in the bony wall, foiming 
aneuiysm The aiteiial wall was so ividely calcified that 
Op uie would have been only a mattei of time 
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hemolytic stieptococci that acquired invasive chaiactei only 
aftei the pyocyaneus appealed, he was able to lepioduce 
this sequence in mouse inoculations Stanley (1947), in dis¬ 
cussing pyocyanous infections, stated that pyocaneous bac- 
teiemia usually teiminates fatally despite any kind of thei- 
apy Because he found the oz'ganism in the phaiynx he con¬ 
cluded that piopagation to the eai was logical In Stanley’s 
cases of pyocaneous meningitis, six weie pieceded by otitis 
media, and although diiect extension could not be demon- 
stiated, theie was bacteiemia, and, theiefoie, he concluded 
that blood-boine metastases weie lesponsible foi the meningi¬ 
tis Penicillin theiapy inactivates the giam-positive oigan- 
isms and thus appaiently piomotes the uninhibited growth of 
B pyocyaneus and othei giam-negative bacilli Recently, the 
significance of this micio-oiganism was thoioughly discussed 
by Sentuiia (1957) 

In the case undei discussion, it is difficult to deteimine 
whethei the strain of pyocyaneus was oiigmally lesistant to 
the numeious antibiotics administeied, oi if it developed le- 
sistance duiing the long couise of the disease 

Even without the piesence of the diabetes, the pyocyaneous 
alone would have been able to cause the fatal teimination o 
the osteomyelitis Stanley has desciibed cases m which 
pyocyaneus sepsis occiuied as a teiminal complication m pa¬ 
tients who weie alieady suffeimg fiom othei fatal diseases 
In “Zinssei’s Textbook of Bacteiiology” (1948) it is stated t la 
middle-eai infections, due to pyocyaneous can be extieme y 
chionic and may peisist foi as long as five oi ten yeais ” 
this ease the lapid piogiess may be attiibuted to the 
of diabetes Even with this geneial disease, diabetes, and e 
impossibility of any influence on it, the patient fought o 
foi a consideiable time the additional but inevitably a a 
attack Accoiding to the expeiience of this Depaitmen^ 
pyocyaneus, which is so common in exteinal-eai otitis, i 
fiequently the cause of a veiy pi oti acted middle-eai suppi^^ 
lation on which stieptomycm oi polymyxin may be o som 
influence In the piesent case, howevei, these two diugs 
no effect 

The histological pictiae showed a combination of both de 
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ment may be challenged, ho\\e\ei, by this case m A\hich 
piompt tieatment was instituted fiom the veiy beginning 
but was not successful in aveitmg a fatal outcome Com- 
paiable cases have also been lepoited m vhich the most 
heioic suigical effoits weie to no avail 


SUMMARV 


A fatal case of osteomyelitis of the tempoial bone, mandible 
and zygoma is lepoited Dining the eight months of the dis¬ 
ease, B pyocyaneus was constantly isolated fiom the secie- 
bons, and a vaiietj' of antibiotics w^eie found to be of no help 
lie infection developed against the backgiound of a seveie 
and uncontioliable diabetes 


The suigical mteiventions to check the piogiess of the 
isease and the pathological findings in and aiound the tem- 
poial bone aie discussed 
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itself and the effect of the apical lesion A voluminous body 
of Iiteratuie offeis ample discussion on both conditions 

The calcifications may have been piesent independently of 
and long before the final illness In the media veiy extensive 
plaques weie found that had accumulated most massively m 
the pait of the aiteiy that was neaiest the cochlea Theie 
ivas no piogression in the plaques to bone foimation 

Accoiding to Kecht (1937) the most fiequent and dangeious 
foims of aneuiysm foimation in the caiotid aiteiy aie those 
pioduced by eiosion In the case undei discussion, dehiscences 
wei e seen in the bony wall of the cai otid canal It is possible 
that the caiotid wall maj'^ have been veiy thin before the last 
impact and thus would have luptuied easily Guild (1937) 
emphasized the fact that the caiotid wall can be adherent to 
the wall of the canal, neciosis of the aiteiial wall can lesult 
from the adjacent suppurative piocess and thus result in 
hemorrhage Similar topographic conditions induced Guild 
to advocate caution in the exenteration of the petrous tip if 
the access was along or through the carotid canal Tato and 
von Soubiion (1935) and Podesta and Tato (1937) discussed 
the dangers of carotid hemorrhage in connection with the 
operation of Ramadiei 

Meiei (1947) emphasized that although in children the 
intracanalicular part of the carotid aiteiy contains strong 
internal and external elastic fibers, in adults the mteina 
elastic lamina is well represented, whereas the external be¬ 
comes less marked 

In the case under discussion, the piopagation from the tip 
of the petrous portion of the temporal bone was spontaneous 
because exenteration of the apex of the petrous portion was 
not performed The type of aneuiysm encountered mus e 
called “aneurysma spuiium” because part of its wall was 
formed by the abscess in the apex The aneurysm lup oi® 
opposite the portion of the wall that was formed by the apic 
abscess, close to the most extended calcified plaques 

Ballance (1919) made the assertion that “every case o 
acute otitis which subsequently passes into 
bone disease has been wrongly treated at first’’ This s 



A CLINICAL COMPARISON OF MONAURAL AND 

binaural hearing aids worn by 
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PERCEPTIVE DEAFNESS 
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INTRODUCTION 

Although theie exists an extensive liteiatuie dealing with 
ro^onauial vs binaiiial heaiing, it is onij lecently that the use 
0 binauial heaiing aids have become a piactical leahty 
udsen,^ m 1939, Keys,= in 1946, Hiish,^-' in 1950, and 
1955, lecommended the use of binauial heaiing 
ai s by haid-of-heaiing individuals Beigman,® in 1957, Cai- 
> in 1958, and Maikle and Abei," in 1958, lepoited the 
successful use of binauial heaiing aids by individuals with 
aiying degiees and types of auditoiy impaiiment It is the 
uipose of this lepoit to piesent “A Clinical Compaiison of 
onauial and Binauial Heaiing Aids Worn by Patients with 
conductive oi Peiceptive Deafness ” 


SUBJECTS 


le subjects included in this study lepiesent two selected 
fiom the Heaiing and Speech Centei of 
j 1' Univeisity-Bellevue Medical Centei Fifteen sub- 

bil t bilateial conductive deafness and 15 subjects with 

had P^ioeptive deafness weie investigated All subjects 
loon heaiing losses with mid-tluee fiequencj^ (500, 

’ 2000 cps) aveiages between 35 and 65 db 


cases with conductive deafness, the bone conduction 


•Read 

speech 


Thirty-Fifth Annual 


’ueech anfl'w=S .anirt\ -Fifth Annual Con\ention of the American 
Editor s V f 195* York N Y 

'*'^‘=epted manuscript receiied in The XAri ngoscope Office and 

lor publication March IS, 1959 
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addition, each subject was tested while Mealing two conven¬ 
tional healing aids—one mounted on each side of the head 
In each case, the subject M'as instiucted simply to set the 
lolume of the instruments to a comfortable listening le\el 
foi 50 db of lecoided connected discouise (Fulton Lewis, Ji ) 

The lecoided test mateiial consisted of phonetically bal¬ 
anced Mord lists (Auditoiy Test \V-22) This mateiial is 
piepaied and distiibuted by Technisomc Studio 



Octave Band (cps) 


^StandaT-zi band )anal\sxs of recorded factors background noise 

^uditorv Effect Pecord 300-A) as reproduced through an Ideal T-1 

-T-i unit This recording* produces a constant acoustic output 


® Doise used was recoided factory backgiound noise 

^ ndard Sound Effect Record 300-A) which is produced 

tandaid Radio Tiansciiption Service, Inc , this recoid- 

pioduces a constant acoustic output ivith =1 db (see 
Fig 2) 

Duiing the entile testing procedure, the noise was kept 
a constant 60 db sound piessure level, this level ^vas de- 
measurements made M’^ith a General Radio 759-B 
of'tn metei (“C” weighting network) In the piesence 
IS noise, phonetically balanced word lists were presented 
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was not lowei than 20 db at any one fiequency, and the mnn- 
mum “aii'bone gap” was 25 db In those cases with peicep- 
tive deafness, the diffeience between the an and bone con¬ 
duction thiesholds at any fiequency was no moie than 10 db 

The ages of the subjects vaiied between 16 and 70 yeais 



f- of 

Fig 1 Diag-iam of tost situation illusti atiiig- position 
1 elation to signal (S) and noise (N) tiansduceis 


PROCEDURE 

of 

The subjects weie seated m the centei of the test ^ 

a conventional two-ioom suite and, foui feet away, an 
45 degiee angle to the left, was placed a , Is 

which is capable of deliveiing a signal at calibia 
Foui feet away, and at a 45 degiee angle to the ^ 
placed a second loudspeakei (N) T^\^_„pakei S 

coided noise at calibiated levels (see Fig D , .„neakei 

IS fed by an Allison 12-B heaiing evaluation unit, 

N is fed by an Ideal T-1 auditoiy tiaming unit ^ 

In Older to evaluate the lelative values of 
binauial healing aids, each subject was tested 
a conventional heaiing aid in a conventional man 
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piovement is 27 4 pei cent with a lange of 2 to 58, at -10 db, 
the aveiage impi ovement is 20 6 pei cent with a lange of 
0 to 46 (see Table I) No patient demonstiated supeiioi per- 
foimance with the monauial ovei the binauial hearing aid at 
ani signal/noise latio 

Refeiiing back to Fig 3, and consideimg the 50 per cent 
disciunination level, it is noted that the aveiage diffeience 



15 suh^or.t^' of monaural and binaural hearmg^ aids -norn bj 

bilateral perceptne deafness ^ hen discrimination for 
^as determined at ^a^^ous sigrnal/noise ratios (Xoise = 60 db SPX*) 


m signal/noise latios between monauial and binauial listening 
IS appioximately 10 db In othei woids, while keeping the 
intensity of the signal constant, 50 per cent disci immation 
can be achieved in the piesence of 10 db more noise while 
'""eaiing a binaural healing aid than can be achieved while 
’'dealing a conventional monauial instrument 

Perceptive Deafness 

As illustrated in Fig 4, binauial heaiing aids provide no 
Significant advantage in auditory discrimination over mon¬ 
auial healing aids when worn in the piesence of signal/noise 
I'a los of -f-30 db oi more or —20 db or less, the most signifi¬ 
cant improvement is demonstrated at signal/noise latios of 
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at levels of 30, 20, and 10 db above the noise, at the same 
intensity as the noise, and at 10, 20, and 30 db below the 
noise, this lepiesents signal/noise latios of +30, +20, +10, 
0, -10, -20, and -30 db The subjects’ disciimmation scoies 
ivere obtained at each of these levels while weaiing monauial 
and binauial heaiing aids The oidei of presentation was 
landomized foi each subject 



RESULTS 

Conductive Deafness 

As illustiated in Fig 3, binauial healing aids piovide no 
significant advantage in auditoiy disci imination ovei mon¬ 
aural hearing aids when worn in relatively quiet suiioundings 
(signal/noise latios of +30 db oi moie) oi m lelativey 
noisy suiioundings (signal/noise latios of -20 db oi less), 
the most significant improvement is demonstiated at sig 
nal/noise latios betAveen +20 and -10 db At +20 db, e 
average impiovement is 12 4 pei cent with a lange of 0 to 
at +10 db, the average impiovement is 20 9 per cent avi 
lange of 8 to 52, at 0 signal/noise latio, the aveiage im 
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can be achieved in the piesence of 10 db moie noise while 
veanng a binauial heaiing aid than can be achieied iiliile 
veaiing a conventional nionamal mstiunient 


SUMMARY 


^^’lthnl the stiuctuie of this clinical e\peiinient, subjects 
vith bilateial conductne deafness piovide eMdence of the 
supeiioritj of binauial o\ei nionamal healing aids when worn 
in listening conditions lepiesenting signal/noise latios be¬ 
tween -r20 and -10 db Subjects Mitli bilateial peiceptive 
deafness pioiide evidence of the supeiioiitv of binaural 
healing aids when woin in listening conditions lepiesenting 
signal/noise latios behieen -flO and 0 Foi both gioups. 
the impioienient is most evident at 0 signal-noise latio 


_ both the conductive and the pei ceptn e deafness gi oups, 
30 pei cent disciimination can be achieved in the piesence 
of 10 db moie noise iiliile weaimg a binauial lieaimg aid 
ban can be achieved iiliile weaimg a conientional monaiiial 

instrument 
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+10 and 0 At +10 db, the aveiage impiovement is 171 
pel cent with a lange of 6 to 42, at 0 signal/noise latio, the 
aveiage impiovement is 28 6 pei cent with a lange of 10 to 
54 (see Table II) 

At +30 db signal/noise latio, one subject obtained 4 pei 
cent bettei disciimination and foui subjects obtained 2 pei 


TABLE I 

Discnmmation Sco.es Obtauied While Wealing Monau.al and B.namal 
Healing Aids in the Piesence of GO db SPL Recoided Facton 

Backgiound Noise (N — 15 “Conductives ) __— 

Improvement 

Mean Range 


Discrimination 
in Noise 


Monaural 
Mean Range 


Binauial 
Mean Bans 


S/N 

+ 30 

95 

2% 

84-100%, 

S/N 

+ 20 

84 

1 % 

64 100%, 

S/N 

+ 10 

66 

4% 

24-86% 

S/N 

0 

35 

8 %, 

0 70%, 

S/N 

-10 

6 

6 %, 

0 40% 

S/N 

-20 

0 



S/N 

-30 

0 




99 7% 
96 5% 
87 3% 
63 2% 
27 2% 
2 0 % 
0 


94 100% 
80 100% 
76 100% 
10 - 86 % 

0 68 % 

0 34% 


4 5% 
12 4% 
20 9% 
27 4% 
20 6 % 
2 0 % 
0 


014% 
0 26% 
8 52% 
2 58% 
0 46% 
0 34% 


TABLE II 

Disci imination Scoi es Obtained Wiile Weai ing ^Factor"^ 

Heaimg Aids m the Piesence of 60 db SPL Recoided 1 
_ Background Noise (N — 15 “Peiceptives ) _- 

Disci imination _ Monai^al 


111 Noise 


_ Binauial 

Mean Range Mean Range —- 


S/N +30 
S/N +20 
S/N +10 
S/N 0 
S/N -10 
S/N -20 
S/N -30 


811% 
69 4% 
54 9% 
26 6% 
6 4% 
0 
0 


56 100% 
50 92% 
14 72% 

0 52% 

0 22 % 


85 1% 
80 2% 
72 0% 
55 2% 
19 6% 
13 % 
0 


58 100% 
56 96% 
56 88% 
26 82%, 

0 64% 

0 20 % 


4 0% 
10 8 %, 
171%, 
28 6%, 
13 2%, 
13 % 
0 


-4 32% 
-4 28% 
6 42% 
10 54%, 
0 44% 
0 20 % 


cent bettei disci imination while weaiing a monauia . 

aid, at +20 db, one subject obtained 2 pei cent impi _ 

m auditoiy discnmmation while weanng a fj^ant 

ment These diffeiences aie not consideied to ue sig 

Kefeinng back to Fig 4, and consideiing ^^,Si.ence 
discnmmation level, it is noted that the ^ listen- 

in signal/noise latios between monauial l,,ep„ig 

mg IS appioximately 10 db In othei woids, ^j^ation 
the intensity of the signal constant, 50 pel cent dis 
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keted as a salicylate undei the tiade name of Adienosem ® It 
IS leported that the hemostatic activity of epinephiine is also 
found in adienochiome Of paiticular inteiest is the absence 
of s\Tnpatheticomimetic activity The mode of action is un- 
kno\\Ti Animal experiments with Adienosem^'= ha%e shown 
a decreased extravasation of blood through the capillary walls 
of the hamster cheek pouch ■when rnjured with moccasin snake 
Ynora It has been postulated that its mode of action is on 
tie intercellular cement and ground substance about the capil- 
ai} endothelium There is no direct effect upon the vessel 
itself Vasoconstrictive activity has not been demonstrated 


TABLE I 


Sur^e^ 


of the Literature on Adrenosem® 


heferenop 

Incidence of Bleeding 
Control Adr«^nnqf>m 

Bacala 

19 8% 

7% 

0" ings 

10% 

17c 

Ppele 3^^ 

A'' Op Time. 19 99 Min 

2 2% 

17 39 Min 

Orzac 

197c 

07c 


_ Anali SIS _ 

No contiols \anous surgeons 
■nith no e\a]uation of tech 
nique time of lear 

Vo controls no criteria for 
bleeding 

Mo statistical significance 

Used penicillin with Adreno 
sem no eialuation of effect 
of penicillin on bleeding, 
no statistical significance 
What were criteria that 
permitted no bleeding in 
500 cases 


The 

is no^ effect upon coagulation or bleeding time There 
Its ch'^T* any sort In spite of the fact that 

naiiiv^ ^ctivity IS upon capillary permeability which is ordi- 
hteiat ^*^3 f Problem in surgery, there has been considerable 
Piocedur^ ^ indicate its effectiveness in a variety of surgical 


^dmit t ^ of the recent literature The authors 

inipie ° ''"^^nkness m then statistical data, but all have the 
Piesent^°^ ndrenochiome helped reduce bleeding The 
haiQ i i developed as a controlled evaluation that would 
statistical significance 
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THE ANTI-HEMORRHAGIC EFFECT OF 
ADRENOCHROME IN TONSILLECTOMY 
A Critical Evaluation 

Alex Weisskopf, M D , 

San Fiancisco, Calif 


Blood loss with suigery is a continuing spectie 
suigical technique, management of vasculai ^ 

chemistry and availability of blood foi transfusion has nak¬ 
edly diminished suigical risk, neveitheless, excessiv 
mg, difficult to contiol, is still a pioblem 

A wide vaiiety of agents to contiol 
fered, ranging through the vitamins K and , , 

oxalic acid, calcium and, most lecently, the adieno 
derivative of epinephrine All have been o 

thusiastically received , however, conti oiled s u le n^ipgjjjig 

hemorihage are noteworthy in their sparsi y, ® 

IS most difficult to evaluate How may one te i 
bleeding stopped due to the use of a particulai ag 
bleeding fortunately stops spontaneously, or tne v 
surgery would have “died aborning ’ 

Nose and throat suigery is paiticulaily 
problem of bleeding, since so much of the wojk mv 
vascular areas which cannot be covered witn sk 
membrane Because of this, much of ^ j gai nose 
tailing” of these agents has been diiected to^a 
and throat and oral surgeons 

The literatuie on adienochiome is optimistic 
chiome IS an oxidation produce of epinephrine h 
ized for clinical use as a semi-cai bazone ims 

__ , ,i,roue'i courtesi 

.,7rs*'’ns.»r.i p„,„e c».- 

^ iipfore the Fortj-Third Annual Meeting 
Oto^OphthVrnological Societj Las Vegas Nex of Califor"’® 

0 *^° DiMsion of Otorhinolarv ngolog> 1 ui 

SchooT’Sf Medicine San Francisco Calif Laryngoscope Office and 

® ^ = Mote This manuscript receiyed in The Laring 

icfepw^fo. publication June 8 1959^^^ 
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cent Feiric-chloiide, Monsel’s solution, 1 pei cent Neo- 
synephime oi Epmepluine, postnasal pack oi tiansfusions 

c Postopeiatne oozing dining the fust 24-houi peiiod 
lequiimg examination, even if not tieated 

These ciiteiia weie deliberately made rigid to record the 
cases of oozing which might otherwise be missed The cases 
of oozing, if assumed to be due to capillar v leakage, vould 
be those most likely to be helped by the Adienosem®' 


TABLE II 



Ar ei age 

Blood Loss in Each 

Age Gtoup 


in Yrs 

\o of Ca^^es 

\ ol Of cc 

Blood Loss 

Control 

Vdrenosem 

Control 

Adrenosem 

1 to 2 

2 to 3 

3 to 4 

I to 0 _ 

5 to 6 

6 to 7 
/ to S 

S to 10 

10 to 12 

5 

7 

4 

13 

30 

12 9 

38 S 

419 

12 

15 

113 

64 

19 

19 

S9 5 

56 3 

15 

15 

93 0 

75 7 

15 

5 

9 

4 

15 

7 

6 

6 

11 1 

S" 

111 

03 8 

99 2 

103 6 

95 

ISO 

Cases 

91 

9S 




RESULTS 

graphically lepiesent the results of the 

7 There were insufficient cases vithin each age group for 
^^CTi leant statistical evaluation The lack of consistent dif- 
anrl^f^^ ''''ithin the various age groups between the control 
leated cases indicates no correlation between age and 
sponse to Adienosem® 

98 control cases there were seven with excessive 
e ing, making a total of 7 7 per cent as compai ed to 8 1 
signf^^^ medicated ones This likewise is of no 

1 rcance, and agrees with the clinical impression gained 
suigeiy It yrgs impossible to differentiate control and 
snosem® cases by the ease of the operation 

Statistical interpretation is shown in Table TV There 
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METHODS 

The following conditions were caiefully obseived to limit 
the vaiiables which could control blood loss 

1 Two-hundied consecutive cases limited to childien up to 
age 12 weie used Eleven weie discaided from the data due 
to eiiois in measuiement at time of suigeiy 

2 Standard piemedication, consisting of codeine and atio- 
pine, accoiding to age and weight 

S Ethel anesthesia by insufflation 

Eandom selection of patient without the knowledge of 
the suigeon This was done by the waid nuise who was in- 
stiucted to give the Adienosem® with the piemedication o 
alternate cases 

5 Elimination of cases with factois which may influence 
bleeding These included lecent infection lequiiing an i- 
biotics, iheumatic fevei and kidney disease 

6 Consistent suigical technique, using the Ciowe-Davis 
position and Mclvoi gag The adenoids weie lemoved wi i 
cuiette and punch foiceps One sponge satuiated wi 

per cent tannic acid jelly was used to pack the nasophaiynx 
in all cases Tonsillectomy was done by dissection and snaie 
Uppei pole bleedeis weie loutinely clamped and tied be oie 
dissecting Those lemaining weie clamped when necessaiy 
An aveiage of foui to six ties weie loutinely used No , 
of the numbei of ties was kept Adienosem® has no lepoi e 
effect on vessels largei than capillaiies 

7 Caieful measuiement of blood loss This was 
using only a measuied amount of citiated watei foi iing^ 
of the tubing duiing and upon completion of suigeiy 

8 Definition of bleeding Theie is no consistency m the 

liteiatuie legaiding the ciiteria of “unusual bleeding 
following weie used 

a Peisistent puddling of blood at completion of suigeiy 

b Need foi agents othei than the ties and one 

sponge to contiol bleeding These agents include 
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cent FeiiiC'CWoiide, Monsel’s sohition, 1 pei cent Neo- 
siTiephiine oi Epinephiine, postnasal pack oi tiansfusioncr 

c Postopeiative oozing dining the fii'st 24-houi peiiod 
requiring examination, e\en if not tieated 

These ciiteria weie delibeiately made iigid to lecoid the 
cases of oozing which might otherwise be missed The cases 
of oozing, if assumed to be due to capillaiv leakage, nou 
be those most likely to be helped b\' the Adienosem' 


TABLE II 


A\ei-age Blood Loss m Each Age Gioup 


Age 
in Trs 

Vo 

Control 

of Ca!^es 

Adrenosem 

\ ol of 
Control 

1 to 2 _ 

5 

4 

SO 

2 to 3 


13 

42 9 

3 to 4 

_12 

15 

413 

4 to 5 _ 

_19 

19 

S9 5 

5 to 6 

15 

15 

03 0 

6 to 7 

15 

15 

1 1 1 

7 to S _ 

5 

7 

87 

S to 10 _ 

9 

6 

111 

10 to 12 _ 

_4 

6 

03 8 

Total Cases 

_ _91 

9S 



Blood LOS' 

Adrenosem 

iss 

119 
64 
56 3 
75 7 
99 2 
103 6 
95 
130 


RESULTS 

Tables II and III giaphically lepiesent the lesults of the 
studv 

1 Theie neie insufficient cases nithin each age gioup foi 
significant statistical evaluation The lack of consistent dif- 
teience within the vaiious age gioups between the contio 
3nd treated cases indicates no con elation between age an 
I'esponse to Adienosem® 

2 In the 98 contiol cases theie were seven with excessne 
bleeding, making a total of 7 7 pei cent as compared to 8 1 
Pei cent in the 98 medicated ones This likewise is o no 
significance, and agrees with the clinical impression game 
3t suigeiw It vias impossible to differentiate contio an 
-Adienosem? cases by the ease of the operation 

3 Statistical interpretation is shown in Table I^ There 
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METHODS 

The following conditions weie caiefully obseived to limit 
the vaiiables which could conti'ol blood loss 

1 Two-hundied consecutive cases limited to childien up to 
age 12 were used Eleven weie discaided from the data ue 
to eiiois in measuiement at time of surgeiy 

2 Standaid piemedication, consisting of codeine and atio- 
pine, accoiding to age and weight 


3 Ether anesthesia by insufflation 

4 Random selection of patient without the knowledge 
the suigeon This was done by the waid nuise who was m- 
stiucted to give the Adrenosem® with the pi erne ica ion 
alternate cases 


5 Elimination of cases with factois which may m 
bleeding These included lecent infection lequiimg 
biotics, rheumatic fevei and kidney disease 

6 Consistent suigical technique, using the 
position and Mclvoi gag The adenoids weie lemovefl 
curette and punch foiceps One sponge satuiated witn 
per cent tannic acid jelly was used to pack the 

in all cases Tonsillectomy was done by dissection an 
Uppei pole bleeders weie loutinely clamped and tie 
dissecting Those lemaining iveie clamped when ^ 

An avei age of four to six ties wei e i outinely used 
of the numbei of ties was kept Adienosem® has no P 
effect on vessels largei than capillaiies 

7 Caieful measuiement of blood loss f^^^tion 

using only a measured amount of citiated water loi i 

of the tubing duiing and upon completion of surgeiy 

8 Definition of bleeding Theie is no 
hteiatuie legaiding the ciiteiia of “unusual bleeding 

following weie used 

a Peisistent puddling of blood at completion of suig 7 

6 Need foi agents other than the 
sponge to contiol bleeding These agents include 
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\\as a diffeience of 2 1 cc m blood loss beh\een the two 
gioups This IS well AMthin the limits anticipated by pure 
chance {i e, standaid eiioi of the diffeience of the means= 
6 5 cc) and is, theiefoxe, not significant Theie was like¬ 
wise no coil elation between sex and bleeding, howevei, when 
the bleeding of all cases is compaied to age (see Fig 1), a 



sigmoid cuive is deiived This is giaphic evidence of the 
common obseivation that bleeding mci eases with age until 
^ plateau is leached 

As a mattei of inteiest, the bleeding and coagulation 
lines weie compaied to the blood loss bj’’ the X- method This 

Slowed no con elation between the tests and the amount of 
olood loss 


DISCUSSION 

It is appaient that theie is no discernible diffeience, dim- 
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TABLE III 


Complications and the Means of Then Conti ol in Each Age Gioup 


Age 


Compllcatioiis 

in Yrs 

Contiol 


Adrenosem 

I to 2 

0 


0 

2 to 3 

0 


0 

3 to 4 

0 

1 

Post nasal pack 



2 

Ooze (1% Neosjn ) 

4 to 5 

Aden ooze 


0 

5 to 6 

1 Aden oozetFeCl,) 

2 Geneial ooze 


0 

6 to 7 

Post op bleeding 

1 

Aden ooze duiing suigeij and 
post op 



2 

Aden ooze 



S 

Manx ties, aden ooze 

7 to 8 

Aden ooze 


Geneial ooze 

8 to 10 

1 Post nasal pack 
and tiansfiision 

2 Ooze 



10 to 12 


1 

Gen’I ooze (Adienoline. Monsels) 



2 

Piof bleeding (Neostn, FeUU 

Complications 
Total Cases 

7 


8 

Pei Cent 

7 7% 


8 1% 


TABLE IV 


Statistical Evaluation of Bxpeiimental Results 
Adenosem Study of T & A 

189 Childien, Ages 11 nios to 12 vis—lAIay, 1956 to Aug 1^57 


Mean 



Total 

Se\ 

Volume 

S D • 

Snt 

Conti ol 

91 

M 54 

F 40 

78 2 cc 

45 3 cc 

4 8 cc 

Adienosem 

98 

M 55 

F 43 

76 1 cc 

42 9 cc 

4 4 cc 


Sti uRt 

of Means; 


6 T cc 


Conclusion—No Statistical Significance 

♦ SD—Standaid de\nt)on of mean expected vaiiabilltJ of indi'i 

ISjx—Standard erior of the mean expected \arjabiljt> (±) of the 
tSil Standaid Eiioi of Diffeience of Means—The difference to e 
nected b> chance__ 
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cal 01 statistical, between the contiol and heated cases of 
t IS senes In all fairness it must be emphasized that this 
study evaluates the Adienosem® action in a senes of cases 
wheie bleeding was kept to a minimum The bleeding was 
adequately contiolled by careful suigical technique, including 
unimpaiied visualization, cleai an way, minimal tiauma, avoid¬ 
ance of exha-capsulai dissection, immediate tying of blood 
vessels and meticulous lemoval of lymphoid tissue fiom the 
nasophaiynx 

Pioctoi and Douglass'® have shown a 1 pei cent incidence 
of bleeding in ovei 1600 cases without special medication 
This minimal figuie as compaied to the piesent study is piob- 
ably attnbutable to a diffeience in cntena of bleeding In 
any case, the significance is not in the figuie’itself but in the 
fact that highly cieditable lesults weie obtained by suigical 
management alone They concluded that “as yet theie is no 
adequate justification foi the widely accepted belief that the 
so-called hemostatic diugs will i educe the incidence of 
postopeiative bleeding below that figuie to be expected with 
caieful suigical technique alone” This study coiioboiates 
this opinion and emphasizes again the need foi ciitical evalu¬ 
ation of theiapeutic agents The value of the hemostatic 
diugs IS so difficult to assess that only the most caieful an¬ 
alytical studies should be consideied adequate 

SUMMARY 


1 The anti-hemoi i hagic effect of adi enochi ome semi-caiba- 
zone (Adienosem®) was studied on a senes of 189 adeno- 
tonsillectomies of which 91 weie unmedicated contiols 

2 No clinical oi statistical diffeience could be disceined 
between the tieated and contiol cases 

S Evidence ivas piesented that suigical technique is sta¬ 
tistically of gieatei impoitance in deci easing blood loss than 
any known medication 

An incidental finding was the lack of con elation between 
the amount of blood loss and the bleeding and coagulation 
time 
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pharjTix can be inspected sei lally and systematically y ith full 
illumination leflected fiom the mirioi Even with the soft 
palate letiacted it is impossible to examine the choanae ade¬ 
quately without use of the miiioi The authoi loutmelj uses 
the one-inch wide Peniose tubing which has been secuied 
thiough the nose by a pie\ lously introduced 14 Fi soft lubbei 
cathetei Light tension is then placed both on the lemaining 
poition of the Peni ose thi ough the mouth and the end coming 
through the nose, and both ends aie secuied with a shoit Hal¬ 
stead foiceps to pievent slippage The one-inch width allows 
a moie even piessuie application to the soft palate and effec¬ 
tively ele\ates it without teaiing, which often happens wdien 
the cathetei alone is used The deMce fiees both hands foi 
use of the waimed miiioi and the punch foiceps 

The suigeon is seated at the head of the patient who is in 
the supine Rose position inth the head low and piactically 
in the lap of the opeiator The Daiis oi Mclvoi mouth gag 
IS used duiing the tonsillectomy and lemains in place dining 
the adenoidectomy The opposite end of the tongue blade is 
suspended fiom the edge of the Mayo tiay which is ovei the 
thest of the patient This flees the assistant’s oi anesthetist’s 
^nd foi moie piessing duties Since the usual tongue blade 
Used fiequently obscuies the lingual tonsil and the base of the 
unsil fossa itself, the opeiation is finished with the Jenmng’s 
Sug and sepaiate tongue depiessoi' (thin) so that these aieas 
maj be inspected more thoioughly, and the suigeon can thus 
i®st assuied that the tonsillectomy and adenoidectomy is 
complete With complete removal of the adenoids theie is less 
^ ance of postopeiative hemoiihage If this eventuality is 
an icipated, the authoi used eithei the Fox nasal balloon oi 
u 0 cc Baidek bag into ivhich 10 to 15 cc of air has been 
put via syringe and No 26 needle Removal of the system 
simply by letting the air out with a No 20 needle and pulling 
6 cathetei and collapsed bag out through the nose 

Putient, of ivhatevei age, will toleiate the an balloon 
be ®ttcr than the usual gauze adenoid packing which soon 
comes veiy odoiifeious and most difficult to remove through 

mouth 



THREE NEW ADENOID PUNCH FORCEPS 
FOR ADENOIDECTOMY 

Merrill Lineback, M D , 

College Paik, Ga 


Adenoidectomy with oi without tonsillectomy is the mos 
fiequently peifoimed suigical opeiation, being laigely a n 
and mostly a miss affaii In no othei field of suigeiy, o 
stetiics excepted, is the field of vision so limited and, ly ^ 
lespect to the adenoids, aie the lesults as pooi Not a ey 
suigeons piide themselves on the lapidity of technique an 
the numbei of extnpations pei houi, seldom do they concein 
themselves with the long teim effects of a pooily pex oime 
adenoidectomy These aie “legiowth” and continue ns 
tachian tube blockage maintaining deafness m a chil , 
as a lesult of a “collapsed” eai dium oi fluid in t e mi 
eai, 01 both 


The adenoids and tonsils do not “legiow” if they aie co 
pletely lemoved the fust time It is the tags thm; lem 
which hypeitiophy aftei lepeated leinfections and 
latei as “legiowths ” Cysts in the adenoid legion o 
adult aie often unsuspected until the adenotome is use ov 
a smooth appealing and “flat” nasophaiynx The au | 
had two cases of adult cysts which had inspissated pu y- 
mateiial in the uncoveied adenoid, one was a pa len 
yeais old, and the othei was 24 yeais, both females 

Suigeons who woik with congenital defoimities 
lieait have found that a diy field and diiect vision aie 
to be piefeiied over the blind techniques 


It IS 

Diiect vision duiing adenoidectomy is nevei 
impossible to tin ow light into all i caches of the c^^P 
fossae of the nasophaiynx, paiticulaily m the legioi 
choanae, but with the laige No 6 laiyngeal muy ’ 
has been pieviously waimed, the entiie legion oi 


iPrlitors Note This nnnusciipt leccued In Tin. LiO 
.ccelJfcrfor publication Fob 1-1 1959 


npowopc Offict 
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SUMMARY 

Thiee new modifications of adenoid punch foiceps aie 
piesented iMth indications foi then use The author’s loutine 
foi complete tonsillectomy and adenoidectomy is biieflv de- 
sciibed With complete lemoval of tissue theie is less pos¬ 
sibility foi postoperative hemoiihage, and “legio'wth” chances 
are thus eradicated These foiceps may also be used as biopsy 
foiceps when a tumoi of the fossae oi choanae is suspected 
They aie manufactured by the Stoiz Instrument Co, 4570 
Audubon Ave , St Louis 10, Mo 

124 West Princeton Ave 
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DESCRIPTION OF FORCEPS 

The f 01 ceps labeled 1 in Fig 1 is a leveise cuive, and has 
a leverse bite foi use in the choanae The punch itself is 
tiiangular in shape, and the thiee sides aie shaip, each 
basket of the punch has two paiallel wiies as a catch foi the 
bits of tissue as they aie punched out 

No 2 foi ceps is cuived towaid the opeiatoi when held in 
the right hand The punch head is so opened that it bites to 



Fig 1 Adenoid punch forceps 1 is re\erse curve-reverse bitino - 
full 90 degiee curved toward the right-handed operator ird 

wards for the left Rosenmueller fossa 3 is full 90 degree curvea t 
the operator biting upw'ard for the right fossa All three are lo c 
length from the fulcrum to the head 


in 


the left when placed in the nasopharynx and is used chief y 
in the left Rosenmueller fossa The same instiument can e 
made for a left handed operator by curving the head in t e 
opposite 01 mirror image diiection In that case the instiu 
ment would be used in the light fossa 

No 3 foi ceps IS again cuived towaid a light handed opera 
tor but with the head biting upwards, and is thus chiefly use 
in the light Rosenmuelled fossa If the instrument is e 
signed for a left handed operatoi, it would be used in the e 
fossa All thiee foi ceps aie 15 cms long from the fuciu 
to the head itself 
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SUMMARY 

Thiee ne\v modifications of adenoid punch foiceps aie 
piesented with indications for then use The authoi’s loutine 
foi complete tonsillectomy and adenoidectomy is biieflv de- 
sciibed With complete lemoval of tissue theie is less pos- 
sibilitj'for postopeiative hemoiihage, and “legiowth” chances 
aie thus eiadicated These foiceps maj’' also be used as biopsv 
foiceps when a tumoi of the fossae oi choanae is suspected 
They aie manufactured by the Stoiz Instiument Co, 4570 
Audubon Ave, St Louis 10, Mo 

124 West Piinceton Ave 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erling W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr "Wilham L Benedict, Mayo Clinic, Rochester 
Minn 

Meeting Palmei House, Chicago, Ill, Octobei, 1960 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Carew Tower, Cincinnati, 0 
President-Elect Dr D C Samuel Pruzansky, D D S , 840 So Wood St, 
Chicago, Ill 

Secretary-Treasurer Dr Spriestersbach, Ph D, Deptartment of Oto 
laryngology. University Hospital, Iowa City, la 
Meeting Palace Hotel, Denver, Colo, May 12 14, 1960 

AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople, 1100 B Genesee Dr, Syracuse 10, N Y 
Secretary Dr Dean M Lierle, University Hospital, Iowa City, la 
Meeting Chicago, Ill, Octobei, 1960 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr Verling K Hart, 107 W 7th St, Charlotte, N C 
Vice President Dr Daniel C Baker, Jr, 903 Park Ave , New York, N i 
Secretary Dr F Johnson Putney, 1712 Locust St, Philadelphia 3, Pa 
Treasurer Dr Charles M Norris, 3401 Broad St, Philadelphia, Pa 

Meeting Deauville Hotel, Miami Beach, Fla, March 15 16, 1960 (Aitei 
noons only) 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Di W J McNally, Montreal, Canada 
Secretaij Dr Lyman G Richards, Wellesley Hills, Mass 
Treasurer Dr Francis E LeJeune, New Orleans, La ., 

Editor, Historian, and Librarian Di Edwin N Broyles, Baltimoie, 
Meeting Deauville Hotel, Miami Beach, Fla, Maich 1810, 1960 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Theo E Walsh, 640 So Kingshighway, St 

President Elect Dr Fletcher D Woodward, 400 Locust Ave , Chari 

Secretary Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester 7, 
NY , ^ 

Treasurer Dr K M Day, 121 University PI, Pittsburgh, ^„gg 

Annual Meeting Deauville Hotel Miami Beach, Fla, March H i ■ 

1336 



AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Paul H Holmger, Chicago, Ill 
Vice-Chairman Dr Laivrence R Boies, Minneapolis, Minn 
Secretarv Dr 'Walter E Heck, San Francisco, Calif 
Hepresentatire to ScienUfic Exhibit Dr "R'alter H. Malonev, Cleveland, 
Ohio 

Section Delegate Dr Gordon F Harkness, Daienport la 
Alternate Delegate Dr Dean M Lierle, Iowa Citv la 
Meeting Miami Beach, Fla , June 13 17. 1960 


AMERICAN OTOLOGICAL SOCIETY, INC 

Resident Dr R C Martin, 3S4 Post St, San Francisco S Calif 
".ecretary Dr Lawrence R Boies, University Hospitals, Minneapolis 14, 
Mum 

Meeting Deauville Hotel, Miami Beach Fla , March 13 14 1960 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice-President Dr Kenneth Hinderer, 402 Medical Arts Bldg Pitts- 
^ bnrgh. Pa. 

Dr Louis Joel Feit, 66 Park Ave, New York 16, N Y 
Dr Arnold L Caron, 36 Pleasant SL Worchester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

Dr Kenneth H Hinderer, 402 Medical Arts Bldg, Pittsburgh 

Dr Robert M Hansen, 1735 No Wheeler Ave, Portland 17 

•^ual Clinical Session October S 9, 1959, Illinois Masonic Hospital, 
Chicago, lU 

ABnual Meeting October 10, 1959, Belmont Hotel, Chicago, Ill 


Secretary 

Treasurer 


President 
13, Pa. 
Secretary 
Ore 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

Vi^'p^^^ A Oscar J Becker, Chicago, Ill 

S Sanders Memphis, Tenn 
Seorpf, ^ Joseph C Miceli, Brooklvn N Y 

Mept,n , Samuel M Bloom, 123 E S3rd St, New York 2S 
Chicago, Ill October 1960 


N Y 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Michael H. Barone, Buffalo, N Y 
1 icp-TVo^ TValter E Owen, Peoria Ill 

Secrptpr-^'i®^*’ Frank P Powers, Raleigh N 

bnr^ 6 Dr Daniel S DeStio, 121 S 

Annual .Meetmg 


Car 

Highland Ave, 


Pitts- 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS 

Piesident Di Albeito Gallo 
Fiist Secietdiy Di Alfiedo Maitinelli 
Second Secielaiy Di Guedes de Melo Neto 
Llbiaiian Tieasuiei Di L de Souza Quell oz 

Editois foi the Ai chives of the Society Di Antonio de 4imei(la, Di 
Gabiiel POito, and Di Robeito Fianco do Amaial 


ASOCIACiON DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 16 Calle Oriente No 6 
First Vlce-Presldente Dr Hdctor Cruz, 3a Avenlda Sur No 72 
Second Vice Presidente Dr Jos6 Duls Escamilla, 6a Calle Ponlente 
No 48 

Secretarlo Tesorero Dr Horace Polanco, 13 Calle Ponlente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vlce-Presldente Dr Luis Sufie Medan 

Secretarlo Dr Jorge Perellb, 319 Provenza, Barcelona 

Vice Secretai io Dr A Plnart 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter B Loch, 1039 No Calvert St. Baltimore, Md 
Secretary Treasurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice Presidente Dr A P Belou 
Secretarlo Dr S A Aranz 
Pro Secretarlo Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D'OTOLARYNGOLOGIE 

President Dr G Arnold Henry, 170 St George St, Toronto, Ontario 
Secretary Dr Donald M MacRae, 324 Spring Garden Rd , Halltax, 
Scotia 

Meeting Sheiaton Biock Hotel, Nuigaia Falls, Ontario 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Di William F Hubble, Decatur, Ill 
President Elect Dr Charles D Sneller, Peoria, Ill 
Vice President Dr Edgar T Blair, Springfield, Ill 
Delegate at Large Dr G Leroy Porter, Urbana, Ill 
Secretary Treasurer Dr Clarence A Fleischli, Springfield, In 
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CHICAGO UARYNOOLOGIOAU AND 

neident Dr Ge.rg. “■'sTcJ.i'c.go 

lSS‘“.‘..-.rer' r BoS'S>. 25 Ea« «.h..g..A B.. 

dliiSg Prrst o. aaoA 0«o«r a.r».g.. M.v 

CHIUEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique 
Tice-President Dr Agustin Estartus 
Secretarv Dr Marcos Chaimovich & 

Treasurer Dr Benjamin Kapkan k 
D irector Dr Alberto Basterrica A 

COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, qoIo 

Vice-President Dr James Rigg. Gr ^ . 

Secretary Dr Will P Pirkei, Denver, Colo 

COLUMBUS, OHIO, ^ 

OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Artiur ricinTn 

Secretarj Dr M L Battles tv, mu eh May Unl'erslt^ Club. Co 

Meetings First Mondai of Octobei through -i 7 
bus 0 

DALLAS academy OF OPHTHALMOLOGY 
and OTOLARYNGOLOGY 

President Dr Edward A Nevrell 

VicfrPresident Dr Thomas M -i ccx Medical Arts Bldg, 

Secretary-Treasurer Dr James L Baidu m, 

Dallas, Tei. 

FEDERACION ARGENTINA, 

DE SOCIEDADES OE OTORBINOL 

Secretary of the Interior Prof Dr 
Secretary of the Exterior Dr Aldo G 

Secretary Treasury Prof Dr Antonio ^ p -viercandino 
Pro-Secretary of the Interior Prof a del Sel 

Pro-Secretary of the Exterior Prof Dr Jai“e A del 
Pro-Secretary of the Treasurv Dr Jorge Zub 

FIRST CENTRAL AMERICAN ° 

OTORHINOLARYNGOLOGY 

President Dr Victor M Xoubleau San e >>0 S4 San SaHa 

Secretarv-Treasurer Dr Hector B Silva Calle Arce 
dor, El Salvador, Central America 

, PLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLA 

President Dr G DeKle Tavlor, Fla 

President Elect Dr Kenneth S tVhitmer, . > Fla 

First Vice-President Dr William H Anderson J ^ Fla 
Second Vice-President Dr Manon M Hester Tampu 

Secretary Treasurer Dr Joseph W Taj lor Jr 
Fla 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTOR/NOLARINGOLOG/A 


President Dr Dario 

Secretary 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice-President Dr William Skokan 
Secretary-Treasurer Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice President Dr Joseph Freeman 
Secretary-Treasurer Dr H Carlton Howard 

Meeting Quarterly in March, May, October and December on the second 
Thursday of the month, 6 30 P M, at the McAllister Hotel, Miami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 

President Dr Jo Ono, Tokyo, Japan .. 

Secretary Dr Chevalier L Jackson, 3401 N Broad St, Philadelphia 4U, 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 

President-Elect Dr Dick H Underwood , 

Secretary Dr James T Robison, 4620 J C Nichols Parkway, Ran 
City, Mo . , 

Meeting Third Thuisda> of November, January, Pebiuary and ap 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Max E Pohlman 
Secretary-Treasurei Dr Wendell C 
Chairman of Ophthalmology Section 
Secretary of Ophthalmology Section 
Chairman of Otolai yngology Section 
Secretary of Otolaryngology Section 


Irvine 

Dr Carroll A McCoy 
Dr Philip D Shanedhng 
Dr Robert W Godwin 
Dr Francis O’N Morns 


ry oi uioiaryngoiogy oeciion nr rranuiB -oJr Wil<!hire 

Place Los Angeles County Medical Association Bldg. 

Blvd , Los Angeles, Calif , T„j,e 

Time 6 30 P M last Monday of each month from Septernber ^ 
inclusive—Otolaryngology Section 6 30, first Thursday of eac 
from September to June, inclusive—Ophthalmology Section 


President 

Secretary 

Meeting 


LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 


Dr Fred D Hollowell, Lamar Life Bldg, Jb-ckson, Miss 
Dr Bdley H Jones 1301 Washington St, Vicksburg, 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical order monthly 
Secretary Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem¬ 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico D P 
Vice-President Dr M Gonzales Ulloa, Mexico D F 
Secretary Dr Juan De Dios Peza. Mexico D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Monterey 47, Mexico 7 D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow Princeton Mo 

Secretary Treasurer Dr Harold Svanberg, Qumo, Ill 

Assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, Ill 

NETHERLANDS SOCIETY OF OTO-RHINO LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging ) 

President Dr H Navis, Sonsbeekweg 6, Arnhem 

aecretar> Dr W H Struben, J J Viottastraat 1, Amsterdam 

treasurer Mrs F Velleman Pinto, Jac Ohrechtstr 66, Amsterdam 

north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

Ur J C Peele. Kinston Clinic, Kinston, N C 
ce-President Dr George E Bradord, Winston Salem, N C 
oewemry-Treasurer Dr J D Stratton, 1012 Kings Drive Charlotte 7, 

Meeting 


north of ENGLAND OTOLARYNGOLOGICAL SOCIETY 

^"shire^*^ Mr G L Thompson, 16 Ramshill Road, Scarborough, York- 

Mr j H Otty, Frizley Old Hall. Frizinghall Road, 
Bradford, Yorkshire 

ecretary and Treasurer Mr R Thomas 27 High Petergate, York 
Yorkshire 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

^^Ore^®“^ Pr David D DeWeese, 1216 S W Yamhill St, Portland 6. 

Secretary Treasurer Dr Paul B Myers, 223 Medical Dental Bldg, 
Portland 5, Ore 

^ting Fourth Tuesday of each month from September through May, 
enry Thiele Restaurant, 23rd and W Burnside, Portland, Ore 
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OTOSCLEROSIS STUDY GROUP 

President Dr E P Powler, Jr, 180 Port Washington Ave, New York 
32, New York 

Secretary-Treasurer Dr Arthur h Juers, 1018 Brown Building, Louis 
ville 2, Ky 

Meeting Palmer House, Chicago, Ill, Octobei, 1960 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr John P Tolan, 1118 9th Ave, Seattle 5, Wash 
Secretary-Treasurer Dr Homer E Smith, 686 Twelfth Ave, Salt Lake 
City, Utah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd, Chicago, Ill 
Executive Secretary Dr Chevalier L Jackson, 3401 N Broad St, Phila 
delphia 40, Pa, U S A 

Meeting Seventh Pan American Congress of Oto Rhino Laryngology and 
Broncho Esophagology 
Time and Place Miami, Fla, March, 1960 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice President Dr Joseph P Atkins 
Secretary Dr William A Lell 

Executive Committee Dr Harry P Schenck, Dr Benjamin H Shuster, 
Dr William A Lell, Dr William J Hitschler, and Dr Chevalier L 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Macario G Tan, 426 Evangelista, Manila, PI 
Vice President Dr Anston G Bautista, 460 Isaac Peral, Manila, P I 
Secretary Treasurer Dr Angel Enriquez, Amei lean Hospital, Aduana 
St, Manila, P I 

PITTSBURGH OTOLOGICAL SOCIETY 

President Dr EmoiyA Rittenhouse, 203 Masonic Bldg , McKeesport, Pa 

Vice President Dr Carson S Demling, 513 Jenkins Bldg, Pittsburgh 
Pa . 

Secretary Treasui er Dr Clyde B Lamp 8101 Jenkins Aicade, Pitts 
buigh 22, Pa 

PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 

President Dr Albert Luis de Mendonca cc i» 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale ob, 

Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President Elect Dr Carl D P Jensen, Seattle Wash 
Secretary Dr Willard P Goff, 1215 Fourth Ave, Seattle, Wash 

SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting University of Vienna, August 29 to September 1, I960 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orne E Ghnst, 210 N Central Ai e, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Aie , Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 N Madison A\e, Pasadena 
1. Calif 

Ophthalmology Dr tVarren A Wilson, 1930 Wilshire Bli d, Los An¬ 
geles 57, Calif 

Mid Winter Clinical Conrention annually, the last two weeks in January 
at Los Angeles, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Levine 
Vice-Chairman Dr Russell Page 
^cretary Dr James J McFarland 
measurer Dr Edward M O’Brien 

Meetings are held the second Tuesday of September, Noiember, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr P T Land, 13 Newton Place, Glasgow, C 3 
secretary Treasurer Dr J F Birrell, 14 Moray Place, Edinburgh 

•assistant Secretary Dr H D Brown Kelly, 11 Sandy ford Place, Glas 

sow, c 3 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 


Presidente 

Secretario 

Tesorero 


Dr Alfonso Tribin P 
Dr Felix E Lozano 
Dr Mario Arenas A 


SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

1 ^ 0 ®“*^. Reinaldo de Villiers 

J°rge de C&rdenas 
retary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Frank Canosa Lorenzo 
SppL* Julio Sanguilv 

Tflcntp Juan Portuondo de Castro 

rero Dr Luis Ortega Verdes 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 


Remoiino 

Sp“^„7®®>^ente Dr Luis E Olsen 
Tp«;n,.oEugenio Romero Diaz 
Vocniol'* rP^ Juan Manuel Pradales 
Tofr Osvaldo Sudrez, Dr Nondiei Asis R , Dr Joige Bergallo 


SOCIEDAD DE OTO-RINO LARINGOLOGIA, 
COLEGIO medio de el SALVADOR, SAN SALVADOR, C 


President 

Secretary 

Treasurer 


Dr Salvador Mixco Pinto 
Dr Daniel Alfredo Alfaro 
Dr Antonio Pineda M 


A 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 


Presidente Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Marafids 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Gioigana 
Secretary Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Pi esidente Dr Reinaldo de Villers 

Vice Presidente Dr Cdsar Cabrera Calderin 

Secretario Dr Josd Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jos6 Gross 

Vocal Dr Pedro Hern&ndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltrdn Castillo 
Secretario General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Bnceno Romero 
Vice Presidente Dr Silvestre Rincdn Fuenmayoi 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gdmez _ - 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Bnceno, Dr Oscar u 
zalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
BIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 
Secretary Dr Decio Lisboa Castro 
Treasurer Dr Jorge Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Vice Presidente Dr Alonso Roy 

Second Vice Presidente Dr Carlos Arango Carbone 

Secretario Dr Marfa Esther Villaiaz 

Tesorero Dr Ramon Crespo 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 

Vice-Presidente Dr Jaime de Magalhaes 

1' Secretano Dr Antonio da Costa Quinta 

2 ° Secretano Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 

Vogais Dr Teofilo Bsquiiel 

Dr Antonio Cancela de Amorim 
Sede Aienida da Liberdade, 65, 1 °, Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Lt Col Stanlej H Bear, USAF (MC), USAF Hospital, Jlax- 
well (Air University), Jlamell Air Force Base, Ala. 
oecretary Treasurer Capt Maurice Scliiff, MC, USN, U S Naial Hos 
Pital, OaWand, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Resident Dr F R. Price, US Rutledge Ave, Charleston, S C 
Resident-Elect Dr L D Lide, 161 TT Cheves St, Florence, S C 
uce-President Dr R. E Livingstone, 1505 Main SL, Newberry, S C 
s>ecretary Treasurer Dr Roderick Macdonald, 330 B Main SL, Rook 
Hill, S C 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

CRirman Dr V Eugene Holcombe, Charleston, W Va 
Rairman Elect Dr G Slaughter Fitz Hugh, Charlottesville, Va 
wce-Chairman Dr George M Haik, New Orleans, La 
secretary Dr Mercer G L^•nch, New Orleans, La 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Building Rich 
inond, Va 

President-Elect Dr Emanuel U 'VYallerstein Professional Building 
Richmond, Va 

Vi^Pr 0 S]dgjj(. Dr Calvin T Burton, Medical Arts Building, Roanoke 
Va 

Secretary-Treasurer Dr Jlaynard P Smith 600 Professional Building 

Richmond, Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Resident Dr Nime K Joseph Wheeling W Va 
Resident Elect Dr John A B Holt, Charleston W Va 
Rce-President Dr William K Marple Huntington W Va 
Rcretarv Treasurer Dr Albert C Esposito Huntington W Va^ 
Director for Two Years Dr James T Spencer, Charleston, W Va 

1345 



NOTICE TO CONTRIBUTORS 


The Laryngoscope reserves the right of exclusive publication 
of all articles submitted This does not pieclude their publication 
in Transactions of various Societies 

Manusciipts should be typewritten, double spaced, on one side 
of paper only and with sufficient maigins to allow foi coirections 

Authoi’s name and city should appear diiectly undei title on 
first page, street addiess at end of aiticle 

All prints 01 photographs to be submitted in black and white, 
in good sharp contrast Good halftones depend upon cleai photo¬ 
graphs Line diawings foi zincs to be in black and white Coloied 
inks or led or blue quadiille luhngs will not repioduce 

Refeiences should be complete authoi’s surname, initials, 
title of article. Journal, volume, page, month, yeai 

Six illustiations will be furnished for each article mthout cost 
to author Authois will please limit illustiations to six oi assume 
the expense of additional illustrations 

Proofs will be submitted to authois foi collections If these 
are not returned, articles will be published as coirected m this 
office 

Repiints will be furnished at the following prices 


WITHOUT COVER 



250 

Copies 

SOO 

Copies 

1000 

Copies 


Four Pages 

Eight Pages 

Twelve Pages 

Sixteen Pages 

Twenty Pages 

Twenty four Pages 
Twenty eight Pages 
Thirty o Pages 

$ 19 25 

33 50 

47 00 

61 00 

76 00 

88 75 

97 50 

115 00 

? 23 00 

42 75 

60 75 

78 75 

96 25 

112 50 

123 25 

139 75 

$ 30 75 

58 50 

86 25 

98 75 

129 50 

150 00 

162 25 

180 00 

? 44 50 

83 00 

131 50 

146 75 

187 25 

217 25 

233 50 

267 00 

WITH COVER _ 

Four Pages 

Eight Pages 

Twelve Pages 

Sixteen Pages 

Twenty Pages 

Twenty four Pages 
Twenty eight Pages 
Thirty two Pages 

$ 37 25 

51 50 

65 00 

79 00 

94 00 

106 75 

115 50 

133 00 

$ 46 50 

66 25 

84 25 

102 25 

119 75 

136 00 

146 75 

163 75 

$ 6150 

89 25 

117 00 

129 50 

160 25 

180 75 

193 00 

210 75 

S 88 75 

127 25 

175 75 

191 00 

231 50 

261 50 

277 75 

311 25 


Express chaiges will be paid by consignee 
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LARYNGOSCOPE. 

VoL LXIX NOVEMBER. 1959 No 11 


review of the available literature of the 

LARYNX FOR 1958 

Francis E LeJeune, M D 
and 

Mercer Lynch, M D , 

New Oi leans. La 


PHYSIOLOGY 


The student of laijmgeal physiology encounteis a wealth 
° ciiveise infoiniation on the subject of voice foimation 
ecause of lack of adequate equipment, few investigatois 
a\6inade any attempt to disco\ei the seciets of the vibiatoiv 
ein The scientific advances of iiltia high speed photog¬ 
ap ly and the electionic synchionstioboscopv have made this 
Using the ultra high speed motion pictiue, Timcke 
associates^ exploied the details of laiyngeal vibiation 
^uiing the opening and closing phases of the vibiatoij^ cycle 
given in detail Then findings aie given 
ch^^f chest voice at weak to medium intensity, (B) 

in^\ at extiemely weak intensity, (C) intensity changes 
c est voice, and (D) piessuie changes in chest voice 

exhaustive investigation Mooie and von Leden- con- 
^ voice pioduction is a dynamic piocess constantly 
™ behavioi lathei than a repetition of the same 
movement These investigations earned through 
adduction, vibration and numerous other 
_^^^aie well depicted graphicallj'^ The fundamental pur- 

la >n the Department of Otolm \ n^rolog-v Ochsnoi Clinic Ni« Oi loans 

'iccepteamnnuscilpt leccned In The LniMiKoscope Offko an<l 
publication Sept 211 Ills 
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pose of this investigation was to discovei new infoimation 
a out the physiology of the noimal laiynx during voice pio- 

uc ion Mooie and von Leden- piopose a new term, “dis- 
ciotic dysphonia, to expiess the physiologic vibiatory pat- 
tein in the voice quality piesently called “glottal fiy” 

Nakamuia and associates® made a study of the electiical 
activity of five intiinsic laiyngeal muscles of the dog duiing 
lespiiation by means of electromyogiaphic lecoi dings They 
noted that the abductor was active duiing inspuation, and the 
adductors showed activity duiing expiiation except the thyio- 
aiytenoideus, which lemained quiet thioughout the lespiia- 
tory cycle No change in activity after detachment of the 
tiachea indicates that lespiiatoiy movements of the glottis 
niay be conti oiled centially without refeience to a local sen- 
soiy infoimation The pattern of activity of the laiyngeal 
muscles was extiemely similar to that of intiinsic lespiiatoiy 
muscles 

Fuistenbeig^ leviews the pathway of motoi neive contiol 
of the laiynx and uppei extiemities In expelimental study 
on monkeys the piimaiy motor aiea for the laiynx was lo¬ 
cated, also, additional motoi aieas to the laiynx weie defi¬ 
nitely demonstiated These motor aieas may be spaied when 
the piimaiy motoi field or the pyiamidal systems aie de- 
stioyed Obviously, these leseive motoi aieas would help m 
laiyngeal function Some of these additional motoi aieas 
aie in fields wheie the connections suggest they have to do 
with emotional lesponses. 

In patients with hysteiical aphonia theie is obviously a 
cential inhibitoiy effect upon the coiticobulbai fibeis cariy- 
ing motoi impulses to the nucleus ambiguous When emotion¬ 
ally aioused, these patients may scieam loudly or speak audibly 
and distinctly Fuistenberg states that secondaiy motoi 
areas aie definitely demonstiated in the coitex of monkeys, 
it IS logically assumed phylogenetically that a similai pattein 
of motor inneivation foi the laiynx is piesent and moie highly 
developed in man 

During “silent speech” Faaborg-Andeisen and Edfeldt® 
noted an mciease in electiical activity in the vocal and mylo- 
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hyoid muscles and a i eduction in the posterioi ci ico-arytenoid 
muscle The change in electrical activity was consideiable in 
subjects vnth low reading ability This work was peiformed 
oaten volunteeis, all free of disease, electiodes being inserted 
into the vocal and post-ciico-ai*ytenoid muscles and into the 
mvlohvoid muscle 

Tschiassoj*^ coined the word neciophonia to designate the 
lanngeal sounds that may appear undei certain conditions as 
a spontaneous postmortem phenomenon He shows this phe¬ 
nomenon by use of models and then by use of laiynges and air 
undei piessuie It is explained by rigoi moitis and gas 
foiming bacilli m the lungs and air passages 


PATHOLOGY 

Epstein piesents a simple, piactical technique for sj’^stem- 
rtic histologic examination of the total epithelial field of the 
aijTix At opeiation or necropsy the laiynx is opened pos- 
teiioily by longitudinal splitting, and it is foicibly kept open 
Longitudinal stiips fiom the epiglottis to the lowei bordei of 
he ciicoid are obtained in a legulai pattern well desciibed 
y the authoi This stiipping technique is consideied far 
supeiioi to other methods in vogue foi histologic examination 
uf the lai-j-nx 

Keen and WainvTight® collected, dissected and studied 133 
ai\Tiges from adult subjects for evidence of bonj* changes, 
e methods of study included ladiogiaphy and histology^ A 
rtinite pattern of piogiessive ossification for the thyroid, 
ciicoid and aiji;enoid caitilages was noted There weie con- 
sideiable sexual diffeiences in the manner in which the ossi- 
ication piocess affected the thjnoid cartilages The radio- 
u^c obseivations weie confinned by histologic sections In 
u dition, as a piecuisoi to ossification, vascular changes and 
1 iillaiy degeneiation were noted in the larjmgeal cartilages 
^as noted that bonj* changes in the thjToid and cricoid 
cartilages usuallj’- begin during the thud decade but, in gen¬ 
eral, coil elation between advancing age and progiessive 
ossification was pooi The conclusion is dra^vn that “ossifi¬ 
cation in the laijTigeal cartilages is a genetically controlled 
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pose of this investigation was to discovei new infoimation 
about the physiology of the normal laiynx during voice ^pio- 
duction Mooie and von Leden" piopose a new teim, is 
ciotic dysphonia,” to express the physiologic vibiatoiy pat¬ 
tern in the voice quality piesently called “glottal fiy 

Nakamuia and associates^ made a study of the electiical 
activity of five intiinsic laiyngeal muscles of the dog dming 
1 espii ation by means of electi omyogi aphic i ecoi dings i ley 
noted that the abductoi was active duiing inspiiation, 
adductois showed activity duiing expu ation except the y - 
aiytenoideus, which lemained quiet thioughout the lespi 
toiy cycle No change in activity aftei detachment o 
tiachea indicates that lespiiatoiy movements of the g 
may be conti oiled centially without refeience o a , 

soiy infoimation. The pattern of activity of e ai 
muscles was extiemely similar to that of intiinsic respii 

muscles 

Fuistenbeig^ leviews the pathway of motoi 
of the laiynx and uppei extiemities In jo, 

on monkeys the piimaiy motor aiea for the laiyn 
cated, also, additional motoi aieas to the laiynx wei 

nitely demonstiated These motor aieas may be spa , 

the piimaiy motoi field oi the pyiamidal sys ems 
stioyed Obviously, these leseive motoi a^^as wou 

laryngeal function Some of these ^ to do 

aie in fields wheie the connections suggest they h 

with emotional lesponses 

In patients with hysteiical aphonia theie 
cential mhibitoiy effect upon the coiticobulbai f 
mg motor impulses to the nucleus ambiguous Whe 
ally aioused, these patients may sciearn loudly sp 

and distinctly ^uistenbeig states that 

aieas aie definitely demonstiated pattei-n 

It IS logically assumed phylogenetically \ . highly 
of motoi inneivation foi the laiynx is piesent and 

developed in man Rdfeldt= 

Duung “silent speech" mylo- 

noted an mciease in electiical activity in the v 
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h\ Old muscles and a i eduction in the postei loi cnco-arytenoid 
muscle The change in electrical activity was consideiable in 
subjects Mith low reading ability This work was pei formed 
on ten volunteeis, all fiee of disease, electiodes being inserted 
mto the vocal and post-ciico-ai'j’tenoid muscles and into the 
milohjoid muscle 

Tschiassny® coined the word neciophonia to designate the 
aiingeal sounds that may appear undei certain conditions as 
^ spontaneous postmortem phenomenon He shows this phe¬ 
nomenon bv use of models and then by use of larjmges and air 
un ei Pleasure It is explained by rigor mortis and gas 
oiming bacilli m the lungs and an passages 


PATHOLOGY 

P^ssents a simple, piactical technique foi sj’^stem- 
lan examination of the total epithelial field of the 

tei'*^^ operation oi necropsy the larynx is opened pos- 
101 y by longitudinal splitting, and it is foicibly kept open 
^^ngi udinal ships from the epiglottis to the lower bordei of 
obtained in a legulai pattern well described 
sun ^ ^“^^01 This shipping technique is considered far 

nf other methods in vogue for histologic examination 

the laij-nx 

lai^^^ Wainivright® collected, dissected and studied 133 
the* adult subjects for evidence of bony changes, 

defirTl study included radiography and histologj”^ A 

ciic Pattern of progressive ossification for the thjwoid, 
sid arj-tenoid cartilages was noted There weie con- 

ficflf ^ ^ sexual differences in the manner m which the ossi- 
losi affected the thyroid cartilages The radio- 

serrations were confirmed b 3 ' histologic sections In 
fib ^ precursor to ossification, vascular changes and 

j|. degeneration were noted in the larjmgeal carhlages 

cart noted that bonj- changes in the thjwoid and cricoid 
usually begin during the third decade but, in gen- 
Q;. I cerrelahon behr een advancing age and progressive 
ication was poor The conclusion is drawn that “ossifi- 
mn in the laryngeal cartilages is a genetically controlled 
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noimal occuiience, and is not a simple degeneiative piocess 
associated with advancing age ” 

ANOMALIES 

Tiiboletti® lepoits a case of a laie congenital anomaly, a 
common laiyngotiacheo-esophageal tiact extending fiom be¬ 
low the bif in cation of the tiachea up to and involving the 
posteiioi siuface of the laiynx in a newboin infant The 
esophagus was patent thioughout and communicated wi i le 
stomach The baby died on the fouith day of life 

Sonninen and VaheiUo lepoit a case of laiyngeal asym- 
metiy, a fiequent cause of voice disoidei The asymme ly 
pioduced consideiable vocal difficulty consisting of le ^ 
cold’s being shoitei and on a highei level than the iig coi 
giving the glottic chink an oblique appeal ance Suigica coi 
lection by splitting the thyioid caitilage in the me 
and nisei ting a piece of iib caitilage between the y 
alae and the peiichondiium lesulted in fixation o le 
in medioposition Rehabilitation of the voice was goo , 
the patient was able to lesume his occupation as a awyei 


DISEASES 

Accoiding to Silveiblatt,^ diseases of the laiynx aie ^eated 
piedominantly by suigical pioceduies except foi „ 

in the acute infectious leactions and stieptomycm in v 
lous laiyngitis He has used antibiotic steioid com ma 
in many laiyngeal pioblems, including acute laiyngi i , 
tact ulceis, laiyngeal polyps befoie and aftei ^ 

lomas and postoperatively in cases of hypeikeia o 
leukoplakia, for the past two yeais with notable bene 

Myeison’= uiges vocal lest m ceitain laiyngeal 
chaiactenzed by edema oi inflammatoiy .-p.es of 

colds He lightly advocates vocal lest -ei ex- 

vocal nodules and the edematous manifestations , 

cessive smoking Vocal lest is as impoitant J 

as postopeiatively The coids should not be used 
opeiated aiea on the coid has had a chance to hea 
in which fibi oblasts develop theie is little reason t 
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\ocal lest, as fibious tissue is iiieveisible, and no amount of 
silence will make it disappeai 

Laskiewicz’^ piesents an inteiestmg aiticle on pharyngo- 
laryngeal distuibances due to ceivical spond\’Iosis He at- 
tiibutes ceivical spondylosis to the degeneiative changes 
within the small articulations of the ceivical spine as a con¬ 
sequence of ovei-stiam or piolonged tiaumatic action on the 
suifaces of the spinal articulations, then aiticular bands and 
ligaments, wdnch become lelaxed This pioduces piessure 
upon the spinal loots of diffeient ceivical sectois, and with 
time, deposition of calcium within the spinal articulations 
T^iiis new bone foimation is significant, and fiequentiv the 
patient complains of a burning sensation of the posteiioi 
part of the tongue, soreness and a lump in the tin oat, and 
difficultv in swallowing solid foods associated with piicklj 
pain extending to the lowei boidei of the ciicoid caitilage 
The lamigeal mucosa is pale, the vocalis muscle is w eak, and 
theie aie phonatoij’’ distuibances, such as vocal weakness and 
oaiseness defined as “sjTidiome sympatico-\ocal ’ The ther- 
^PJ of this condition is biiefly discussed 

Tiible“ leports a case of saicoidosis of the laijmx in a 
i egio voman Seveial gianulomatous giowths lemoved fiom 
6 ^ocal cords established the diagnosis Saicoidosis is a 
Piotean disease which must be distinguished fiom histoplas¬ 
mosis and tuberculosis The condition was tieated wnth 
Pio msone, the patient leceiving fiom 20 to 30 mg in divided 
of^t^ thiee months This lesulted in disappeaiance 

he laijTigeal lesions, but thev later lecinied in spite of 
tnerapj 

management of h-vpeikeiatosis 
Ig ^ IS extiemely difficult because some of these 

sions are consideied piecanceious The changes taking 
^ace are uniecognizable by visual examination The definite 
^osis depends upon the microscopic findings, and this 
^morphosis may take place at any time 

™aj’’ be localized oi diffuse in tlie laiinix 
thicV keratosis, leukoplakia or pachydeimia, it is a 

'oning of the layers of the epithelium, especiallv the corni- 
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noimal occiuience, and is not a simple degenerative piocess 
associated witli advancing age ” 


ANOMALIES 


Tiiboletti® lepoits a case of a laie congenital anomaly, a 
common laiyngotiacheo-esophageal tiact extending fiom be¬ 
low the bifiu cation of the tiachea up to and involving le 
posteiior siuface of the laiynx in a newboin infant l ie 
esophagus was patent thioughout and communicated witli tne 
stomach The baby died on the foiuth day of life 


Sonninen and Vaheii'o ^epoit a case of laiyngeal asym- 
metiy, a fiequent cause of voice disoidei The 
pioduced considerable vocal difficulty consisting o le 
cold’s being shoitei and on a highei level than the iig ’ 

giving the glottic chink an oblique appealance Suigica c 

lection by splitting the thyioid caitilage in the ’ 

and inseitmg a piece of iib caitilage between , 

alae and the peiichondiium lesulted in fixation o i 
in medioposition Rehabilitation of the voice was good, an 
the patient was able to lesume his occupation as a lawy 


diseases 

Accoidmg to Silveiblatt,” diseases of the 
piedominantly by surgical pioceduies except for a 
m the acute infectious leactions and stieptomycm 
lous laiyngitis He has used antibiotic steioid ‘ 

in many laiyngeal pioblems, including acute ^ ’ j. 

tact ulceis, laiyngeal polyps befoie and aftei J ^nd 

lomas and postopeiatively in cases of ‘ f f 

leukoplakia, foi the past two yeais with notable b 

Myeison’- uiges vocal lest in ceitam Joil 

chaiacteiized by edema oi mflammatoiy of 

colds He lightly advocates vocal lest m the ea 1^ g 

vocal nodules and the edematous latively 

cessive smoking Vocal lest is as Jmpo^tant P P 
as postopeiatively The coids should not be use 
operated aiea on the cm d has had a ' L.s,dc. 

m which fibioblasts develop theie is little leaso 
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tieatment of lecuirent seveie keiatosis or leukoplakia The 
aihcle does not include a review of a lai'ge senes of cases, but 
it contains the thoughts of a keen clinician legaiding this 
pioblem Vaiious clinical sequences aie presented Piiest 
fa\ors loentgenotheiapy in these cases fiom the standpoint 
of cure, aiiest, oi slowing the eventual development of ma¬ 
lignant degeneiation as contiasted with the delayed healing 
effect of roentgenotlieiapy with fistulous foimation in pa¬ 
tients vho aie later subjected to ladical suigical piocediues 

Lestei and associates'® aie convinced that the diagnosis 
of piimaiy laijmgeal blastomycosis is extiemely difficult to 
make, and the condition is fiequently confused with tiibei- 
culosis and carcinoma of the laijmx This is exemplified by 
a case which they leport in detail Fiom a thorough leview 
of the liteiature they believe it lepiesents the thiiteenth case 
of blastomycosis of the lai jmx to be i eported The diagnosis 
■was difficult to establish because the laiyngeal lesion lesem- 
bled tuberculosis, but the patient failed to i espond favoi ably to 
tubeiculous theiapy, however, once the diagnosis was estab¬ 
lished, the patient was gl^en 225 mg of 2-hydioxystilbamidine 
•Imly, administeied intiavenously, foi 30 davs Thereaftei, 
lmplo^elnent was lapid, and lost weight was legained The 
sppeaiance of the laijmgeal lesion is fully desciibed 

King and Cline'’' leport a topical case of disseminated histo- 
P asmosis with laij-ngeal lesions They believe that the laiynx 
is involved with this disease much oftenei than cuiient le- 
Ports would indicate Gianulomatous lesions of the laijmx 
s ould be suspected to be histoplasmosis even if the leaction 
0 the histoplasmin skin test is negative A definite diagnosis 
s ould be established by biopsy and cultuie No diug has yet 
®^^6ctive in the tieatment of this disease, although 
® yl vanillate has shoira some piomise Laboiatoiy results 
rom use of amphateiicm B have been encoui aging, but use 

° this drug was unsuccessful in the case lepoited by King 
and Cline 

th^^ ^ study of executue’s dysphonia Gaidnei"" leminds us 
at stiain and tension aie widelj’ lecognized as affecting 
unctions of the human nervous system He continues “Com- 
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fled poition, and may be slightly laised, lathei dense and 
thickened, or it may be a greyish white sessile giowth oi a 
led thickening of the coid It may also appeal as a white, 
waity giowth with shaip, spiny protubeiances 


The condition in geneial is due to chxonic iiritation, such 
as fiom excessive smoking, ovei indulgence in alcohol, abuse 
of the voice, inhalation of fumes and dust or chionic infection 
of the uppei respiiatoiy tiact If the lesion is small and no 
too thick, the condition may subside simply by elimination ot 
all causes of nutation, however, moie fiequently these aieas 
have to be lemoved surgically by diiect laiyngoscopy, sus^n 
Sion laiyngoscopy and shipping, oi laiyngofissuie ne 
should be leluctant to peiform laiyngectomy even if the 
lesions aie extensive unless pioved malignant, because ey 
aie usually supeificial and non-infiltiating In sue cases 
ladiation theiapy is the fust choice If the disease invo ves 
both colds and ciosses the anteiioi commissure, shipping t e 
involved aieas, eliminating irritating causes and c ose o 
seivation aie indicated If malignant changes occui, ai 
gectomy becomes necessaiy 


Sieglei'® lepoits a case of leukoplakia of the laiynx co 
plicated by carcinoma It is generally agreed by laryngo 
gists that peisistent leukoplakia on a vocal cord will even u 
become malignant unless lemoved before the 
OCCUI s Fiom 1954 to 1957 Sieglei obseived a patient 
leukoplakia of one vocal coid which had a clinical 
of caicinoma Repeated biopsies from a bulky ma^ o ^ 
keratosis weie leported to yield negative lesults ine 
appearance so simulated a malignant tumoi that ex 
ladiahon was administered with complete disappear 
the keiatotic mass in 1956 As usual aftei iiiadiation, « 
was consideiable edema of the laiyngeal structures u 
bei, 1956, when the edema disappeaied and the cords 
noimal In April, 1957, hoarseness and squamous 

with extensive involvement, and dropsy showed 
cell caicinoma One wonders whethei eaily suigi 
would have prevented laryngectomy 

Piiesh" presents an excellent open-minded discussion of th 
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tion the statement that it was “negatne ” They fail to 
mention the status of the epiglottis, the coi niculate and ciinei- 
foim caitilages oi the appeal ance of the mucosa coveiing the 
aiytenoid aiea, all of which aie vitallj' impoitant in the evalu¬ 
ation of laiyngeal stiidor Little infoimation on the lesults 
of examination seven yeais latei is given to compaie with 
the condition found in the fust yeai The diagnosis was 
ihondi odi'sti ophy calcificans congenita, a condition which 
laielv occurs in the laijmx 


bXliNUSlS 


n an excellent and lengthj* aiticle Hohngei and Johnston^’ 
iscuss then methods of management of chionic laijTigeal 
s enosis This condition is usually associated with a distiess- 
egiee of disability Phj'sical impaiiment langes fiom 
iGspuatoi*}' effort, stiidoi, and even chionic anoxemia, to 
obstiuction necessitating tiacheotomj- Hohngei 
° ohnston state that foimeily diphtheiia was the gieatest 
^^usa ive factor in pioducmg larvngeal stenosis, but trauma 
• lapidlj leplacing acute laij-ngeal diseases as the common- 
de chionic lai-j-ngeal stenosis Tieatment is veil 

oScii ed and illustrated by numeious photographs The im- 
^^1 ance of maintaining a low tiacheotomy is stressed, and 
becases it is essential that lepaiatne pioceduies 
foie^th ""'ibhin the fust few days after tlie accident, be- 
obsti f have become fixed in their compressed oi 

IS ba^V^^ position and before scai tissue foims This article 
chion^^ cxpeiience gained in a senes of 163 cases of 
This stenosis treated duiing the past ten years 

of loading for all who aie interested m this phase 


SPASM 

Hmdeier-^ state that laiyngospasm has been 
ooniuls^t ^ possible but laie complication of electio- 
^bat laT'^ fficiapj^ It was concluded after extensive studies 
varying intensity and duration occurs 
'II the ^ ^Piicic phase of every electroconvulsive tieatment 
onpiemedicated patient Succmylcholine chloiide ef- 
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munication by speech is a synthesis of functions whose finely 
balanced co-oidinations aie easily disturbed by stimuli fiom 
the autonomic and sympathetic nervous systems The busi¬ 
ness executive is exceptionally vulneiable to the development 
of functional vocal disorders His woik is accomplished 
by dictation, conferences, conversations by telephone—and 
the strain and tension aie inherent threats to his position of 
commanding or supervising other personnel, and even to his 
survival in today’s highly competitive commeicial entei puses ” 
Gardner reports the results of a study of 49 executives having 
functional vocal disorders, most of whom suffered from func¬ 
tional dysphonia Those treated by proper voice therapy le- 
sponded in excellent fashion, whei eas those who did not accept 
voice therapy remained unimproved In addition, other foims 
of treatment advised included antihistamimcs, hypoalleigenics, 
diet, vitamins, tranquilizers or sedatives, heat, massage, and 
general relaxation 

Considerable attention has recently been focused on visceial 
manifestations of rheumatoid disease Gresham and Kella- 
way®^ report a case of a woman with severe rheumatoid dis¬ 
ease admitted to the hospital because of respiratory distress 
with complete fixation of the left coid in adduction and almost 
complete fixation of the light coid She died suddenly with¬ 
out tracheotomy Sections of the laiynx showed typical iheu- 
matic involvement of the cricoarytenoid joint 

They lepoit anothei case of a man brought m dead after 
having suddenly collapsed He was known to have had rheu¬ 
matoid arthritis for 21 yeais, and the lungs and heart showed 
severe evidence of rheumatoid disease The pathology oi 
iheumatoid aithiitis of the larynx and arytenoid caitilages 
IS discussed 


PHARYNGEAL STRIDOR 

Russo and Com-- readily admit the laryngeal stridor in an 
infant may be due to many congenital or acquired conditions 
They lepoit a case of an infant with laryngeal stiidoi, whic 
they attributed to calcification of the hyoid, thyroid an 
tracheal cartilages They dismissed the laivngeal examina- 
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tion ^uth the statement that it ^ 

mention the status of the epiglottis, the coinici 

foim caitilages oi the appeaiance of the mucosa cmei . 

airtenoid aiea, all of which aie \itall} impoi an i ,gguitb 
ahon of la. .™geal st. .do. L.ttle .nfo. mat.on on the i es .Itb 

of e.an,.nat.on seven vea.s late, .s pven to 
the cond.Uon found in the f.ist >eai. .e iji 
thondiodvstiophy calcificans cong:enita, a con i i 
raieh occurs m the laiynx 

STENOSIS 

In an excellent and lengthy aiticle Holingei and , 

discuss then methods of management of chionic • “ 
stenosis This condition is usuallv associated n i i n 
ing degiee of disability Phjsical impaiiment , 

lespiiatoiy effoit, stiidoi, and even chionic ’ 

actual acute obsti action necessitating tiacheotonn . 

and Johnston state that foimeilv diphtheiia nas ' 
causatne factoi in pioducing laiimgeal stenosis, u 
>s lapidh leplacmg acute laiyngeal diseases as the con i 
est cause of chionic laiyngeal stenosis Tieatmen i 
desciibed and illustiated by nunieious photogiapis m 
poitance of maintaining a low tiacheotomi is s lesse , 

111 tiaumatic cases it is essential that lepaiatne 
be instituted within the fast few days aftei the acciden , - 

toie the caitilages have become fixed m their i 

obstiucting position and bef 01 e seal tissue f 01 ms ^ 

IS based on expeiience gained in a senes of 1 ^ 
chionic laijTigeal stenosis tieated diuing the past en le 
This IS good leading foi all who aie interested in ns pi 
of larjTigologif 


SPASM 


Pogel and Hindeiei=^ state that lai.TOgospasm 
lecognized as a possible but laie complication ot ^ 
oomulsive therapy It was concluded aftei extensive 
^bat laijngospasm of vaiying intensity and duia 
dunng the apneic phase of eveiy electiocomu , gj, 

'n the unpieniedicated patient Succinylcholme c 
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iectively combats spastic closuie of the glottis Injection of 
1 cc of a one pei cent solution of Pontocaine diiectly thioug 
the ciicothyioid membiane is usually successful m stimulating 
a poweiful reflex These and many othei suggestions aie 
offeied to combat a condition, which, unless leheved piomptiy 
may pioduce senous consequences 


LARYNGOCELE 

In a most inteiesting and infoimative 
associates- tell us that Viichow fust descnbed a 
as a cystic dilatation of the sacculus oi appendix of t 
tilde of Morgagni. Laiiey obseived that , ,,,ith 

leciting piayeis from the temple minarets weie u^o^mal 
tumois of the neck Latei it was deteimined that abnoim 

inciease of the intialaiyngeal an piessuie, s«ch a 
mg, singing, playing wind insti uments and g bl^ 
distends the sacculus pioducing a laiyngoce associates 

of laryngocele repoited m tech- 

add a case of intei nal-extei nal lai yngocele The s g 
nique for conection of this lesion is we 
lemoved, the sac measuied 7 by 4 cm , and the patient m 

uneventful recoveiy 

Sabii- leports a case of a combined ^gjje 

gocele which was successfully The laiy"' 

suigical proceduie fust suggested gwd 

gocele, which measuied 5 by 2 cm was hour-glass shape 

Burkeand Golden-' lepoit a case of 
lai yngocele and leview the liteiatuie on Hhough few 

estimate that about 80 cases have been lepoi ted, ^ 
of these appealed in the ladiologic bteiatuie ^ combination 
have been classified into inteinal, extenia 
of these The loentgenogiaphic ^PPf^.^efential diag- 
is so classic that they piesent no and laryn- 

nosis Bronchial cleft cysts, enlaiged y P , ggi diver- 
g^tumors aie easily eliminated Lateial phai^^^^ 
ticula may present a similai roentgenogiaphic p 

higher and usually smaller 
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foreign boot 


Spectoi=^ and Bautista leport a case of J 

Ivmg m the tiachea lodged between the voca p^ace 

nmLonths-old This foieign body had 
foi almost ten days because the paients gave » * 

foieign body inhalation It was discove^ on i uggp^tal 
genogiaphy aftei the infant was admitte ° v ggll^lllt^ 
The case is piesented to emphasize tlm fac ^ 
of foreign body must be consideied m childie 
snnptoms lefeiable to the lespiratoiy tiac e\e 


PARALYSIS 

LaijTigeal paialysis aftei spontaneous 
occuis Such a phenomenon has occasiona j lenort a 

after aitificial pneumothorax Palmer and G^^a- le^ 
case of a patient experiencing simultaneous > ^ ^ 

pneumothorax and left lecuiient laiyng^ -nerve 

possible explanations offered for this are icehemic 

due to a slight and subclmical mediastinal shif a 
injuiy to the ner%e. 

Maiin^o presents a contribution to the sui’gical .. 

of larjTigeal paralysis after thyroidectomy, w c , 

difficult to understand in spite of reading Alarm 

The presentation has probably suffered by tians a 
IS principally concerned mth unilateral ^ moflian 

loidectomy with fixation of the cord away from ^ 
line, resulting in poor vocal function Appaien j 
tribution offered by Mann has not been pio\e > ^ have 
error and simply represents a theory, for he s es, 
imagined a procedure of cor dal autoplastj orme 
following stages.” He suggfested making an \ 

thjToid cartilage, creating a window at the le\e o 
Ijzed cord and inserting a piece of cai-tilage from , 

portion of thj-TOid into the window, forcing e P^ * ^.ggn 
toward the median line and ther eby closing o sp cases 

the cords with resultant improvement in phona on 
are reported, because there were none to repo 
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lectively combats spastic closuie of the glottis Injection of 
1 cc of a one pei cent solution of Pontocaine diiectly thiough 
the ciicothyioid membiane is usually successful in stimulating 
a poweiful leflex These and many other suggestions aie 
offeied to combat a condition, which, unless lelieved piomptly 
may pioduce seiious consequences 

LARYNGOCELE 

In a most inteiesting and mfoimative aiticle, Lane and 
associates^® tell us that Viichow first desciibed a laiyngocele 
as a cystic dilatation of the sacculus oi appendix of the ven- 
tiicle of Moigagni Laiiey obseived that many of the men 
leciting piayeis fiom the temple minaiets weie afflicted with 
tumois of the neck Latei it was deteimined that abnoimal 
inciease of the intialaiyngeal au piessuie, such as in cough¬ 
ing, singing, playing wind instiuments and glass blowing, 
distends the sacculus pioducing a laiyngocele To the 96 cases 
of laiyngocele repoited in the liteiatuie Lane and associates 
add a case of inteinal-exteinal laiyngocele The suigical tech¬ 
nique foi conection of this lesion is well desciibed When 
lemoved, the sac measuied 7 by 4 cm , and the patient made an 
uneventful lecovery 

Sabii-® leports a case of a combined inteinal-extemal laryn- 
gocele which was successfully lemoved by the one stage 
suigical pioceduie fust suggested by O’Keefe The laiyn- 
gocele, which measuied 5 by 2 cm was houi-glass shaped 

Buikeand Golden^' lepoit a case of external ventiicidai 
laiyngocele and leview the liteiatuie on this subject 
estimate that about 80 cases have been lepoited, although ew 
of these appealed m the ladiologic liteiatuie Laiyngocees 
have been classified into internal, extenial oi a combina ion 
of these The roentgenographic appeal ance of these 
IS so classic that they present no pioblem m diffeiential lag^ 
nosis Bionchial cleft cysts, enlarged lymph nodes and 
geal tumois aie easily eliminated Lateial phaiyngeal ive 
ticula may present a similai roentgenogiaphic pictuie u 
highei and usually smallei 



LE JEUNB <SL LYNCH LITERATURE OP LAR't NX 


1359 


otheis This leMsed edition is much hghtei, and the blade of 
the laijTigoscope piobably is a little longei foi better visuali¬ 
zation of the anteiior commissme 


Gloss’- desciibes an illuminated laijTigoscopic speculum for 
use on small animals It is self-ietaining and combines the 
function of mouth gag and tongue depiessoi With the specu¬ 
lum in position the vocal coids aie easily Msuahzcd, and intia- 
tracheal manipulations aie leadily accomplished 

Bizzaiii and Giuffiida’® designed a laiyngoscope blade 
ivhich they believe is supeiioi to the Macintosh lal^^^goscope 
It does not have a veitical component, which thej’ have found 
inteifeies with peifoimance of laiyngoscopy, paiticulaily in 
patients with defoimities of the head and neck 


Miles Foxen’' piesents a modification of the usual tj’pes 
of intiatiacheal tubes used by the anesthetist Because of 
the possibility of detaching fiagments of tumoi and the im¬ 
plantation of malignant cells in the tiacheobionchial tiee, he 
designed a new type of intiatiacheal tube having a lounded 
tip and two small cuffs which he claims will pioduce less 
tiauma in malignant tumoi s of the laiynx 


ANESTHETIZATION 


Young’S lists the conditions lequired dui mg diiect laryngo¬ 
scopy and minor opeiations on the laiynx as anesthesia leadily 
eiminated to minimize postopeiative aspiiation of blood oi 
chiis, complete lelaxation of the jaw and coids, quickly 
levelsible to allow assessment of the function of these lattei, 
j^^aintenance of an way even past fallen tongue and stenosed 
arjTix, maintenance of tidal exchange even when positive 
Pressure cannot be applied, and fieedom fiom explosion 


To meet these lequiiements Young gave jmnimal baibitu- 
t§tps mtiavenously Thiough an indwelling needle the patient 
P^^^Iyzed by admmistiation of a short acting lelaxant 
PPlrthene oi othei catheter was then passed thiough 
c mouth and glottis to the carina, and then connected to a 
souice of oxvgen Furthei doses of relaxant weie then given 
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be meiit to the theoiy, but until successful cases aie lepoited 
it still lemains just a theory 


The Semon lecture foi 1957 was dehveied by Capps,who 
talked on abductor paialysis in theoiy and piactice since 
Semon This excellent, comprehensive aiticle comments on 
the statement made by Semon “That in all piogressive oi- 
ganic lesions of the centres oi tiunks of motoi laiyngeal neives 
the abductois of the vocal coids succumb much eaihei than 
the adductors ” A diveisity of opinion still exists lelative 
to this statement Expeiimental woiks of, and repoits by, 
laiyngologists aie quoted fieely, and the anatomy and func¬ 
tions of the superioi and lecuiient laiyngeal neives aie 
discussed The causes of unilateral and bilateial abdiictoi 
paialysis aie leviewed and the methods of tieatment con¬ 
sidered This IS an excellent and mfoimative aiticle on a 
contioversial subject 


Chiong and Goiman®- lepoit 15 cases of bilateial abductoi 
paialysis of the vocal colds aftei thyioidectomy which weie 
corrected by external ai ytenoidectomy All weie females 
The technique used was the Woodman modification of the 
Kelly operation, which is adequately desciibed Results were 
successful with a good an way and a fan voice in all patients 


In a lengthy discussion of vocal lehabilitation of paialytic 
dysphonia Ainold^^ emphatically states that paialytic dys- 
phonia depends on seveial specific factors which he enumei- 
ates The type and degree of vocal disability due to laiyngea 
paialysis aie extiemely vaiiable He discusses the vaiious 
types of paialysis, and much consideration is given the median 
and paramedian positions of the paralyzed vocal coid In an 
analysis of the phonetic signs of paialytic dysphonia t e 
single vocal qualities aie discussed and followed through e 
five stages outlined in the discussion of laiyngeal paialysis 
This most excellent paper must be lead and leiead to be fu v 
appreciated 


INSTRUMENTS 

Lewy^^ presents a revision of the “one side open’ laiyngo 
scope originally described by Bruening, Mosher, Inga s an 
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article on induction of anesthesia for lai'j'ngectomy In the 
preparation of this aiticle they reviewed the management of 
anesthetization of 1000 patients subjected to laijmgectomy 
The main concem of the anesthesiologist duiing laijmgectomy 
IS to maintain an unobstiucted airway at all times This is 
not alwars easy, as the growth within the larynx may inter- 
feie with the ainvay, and the surgeon, rvoiking as he must 
On the aiiway, adds to the woines of the anesthesiologist 
The technique of inducing such anesthesia and the complica¬ 
tions that might occur are discussed It is legrettable, how¬ 
ever, that they did not discuss the possibilities of transplant¬ 
ing a piece of fragile carcinomatous tissue by the passage of 
n tube through the lar jtix into the lower trachea 

Bailie and associates^- report their experiences with induced 
hjiiothemna in fi\e patients harnng major suigical pioceduies 
on the lai-jTix Tlie procedure considered for induced hypo- 
thernua was phai'yngolai'jTigeal resection with block dissec- 
hon as required and one stage reconstrarction when possible 
Inoperative assessment wms necessary in each patient The 
echnique of anesthetization is well described Use of hjiio- 
thermia m these five patients w'as highly successful Re¬ 
covery from anesthesia and restoration of protective reflexes 
rapid, and postoperative vomiting did not occur, how- 
nvei, these authors point out the danger of induced hypo- 
ermia, and they have been impressed by the excellent con- 
1 ion of the patients during and after the extensive operations 

performed 

Hii-zeh^ notes that early in surgical training, stress is placed 
on avoidance of injury to the infenor larjTigeal neiwe, but no 
enip asis is placed on avoiding injuij* to the superior lai'jTi- 
ea nerve If the entire superior larj-ngeal neiwe is tiau- 
g ^ i^ed, deglutition, especially of liquids, is disturbed, and 
^ persistent cough, shallow voice and fatiguing speech mil 
^esu Tiauma of the internal branch alone results in per- 
deglutition cough, but speech is normal Injuiw 
° e external branch results in a shallow voice which is 
easi j, fatigued, but there rs no cough 

®ight cases are repordied of rnjury to one or the other 
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. as lequiied Caidiac iiiegulaiities occui but ap jiaien tly 
have caused no concern 


Wolfson^“ presents a most inteiesting discussion of majoi 
and minor laryngeal sequelae of endotiacheal intubation 
Major complications aie uncommon The most commonly 
lepoited laryngeal complication of intubation is foimation of 
gianulomas Usually these occui at the vocal piocess wheie 
the mucopeiichondiium covering this aiea is extiemely thin 
Fiequently, it is necessaiy to remove these gianulomas suigi- 
cally Wolfson quotes vaiious authois who have leported 
complications The minoi complications consist of post-intu- 
bation soie thioat, laiyngitis and tiacheitis, ivhich all lespond 
favoiably to piopei theiapy 

Baiton'"’ believes that the fact that laiyngeal gianuloma 
may occasionally occur as a sequel to endotracheal intubation 
in no way invalidates the many advantages of this technique 
of induction of anesthesia, neveitheless, claims of negligence 
with lesultant law suits aie sometimes filed, even when the 
patient has completely lecoveied fiom such a gianuloma 


The etiology of these gianulomas is discussed Baiton be¬ 
lieves that the piopei method to handle these lesions is to 
allow a well defined pedicle to develop, aftei which se 
amputation will follow Although this is an excellent metho , 
it fiequently requiies many months for the pedicle to foim, 
and in the interim the patient is extiemely hoaise We have 
obtained excellent lesults by suigical lemoval Baiton is o 
the opinion that litigation ovei laiyngeal gianulomas due o 
intubation could be avoided if the anesthesiologist would see 
the patient befoie and after opeiation to evaluate his ' 
tion and to discuss possible complications with him He e 
lieves that the laiyngologist can help by judicious tieatmen 
and by explaining to the patient that development of ese 
gianulomas does not signify negligence 

Total 01 paitial lemoval of the laiynx is seldom perfoinied 
in a geneial hospital, consequently, few anesthesiologists lave 
wide expel lence with the pioblems and complications en 
counteied in anesthetizing patients for this type of opeiaw . 
accoiding to Boyan and Howland," who piesent an ex 
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Postoperative endoscopy with the 
vhen this fails, the bionchoscope, may be MpM ^ 

otomy imdei certain conditions may be hfesa ® j ,, 

secehons The patient should be ^'^3 ^a m 

to cough so that a well established cough mechanism 

tamed postopeiatively 
xNoiiis- descubes a new 

“fzontodateial paitial laiyngectomj slio-htlv 

this proceduie aie those few lesions t ong 

too extensne foi the lai^Tigofissuie opeia ‘ 

sufficiently extensive to waiiant total iilustiations, 

technique is adequately desciibed in steps 'M ^ 

and 16 cases aie lepoited Although this technique 

much meat, it is thought that the expeiienced 

cases for its use poses a pioblem foi al 

lauTigoIogist 

In an inteiesting aiticle Cowan and 
nine cases of leconstiuction of the , j bv 'theu 

phaijTigo-esophagectomy successfully hvpophaiynK 

technique In the tieatment of caicinoma - , 

and extrinsic laij-nx they advocate excising 
larjTix and cervical esophagus combined wu le . 
tomy and ladical neck dissection on the si e o jpfect in 
which the primaiy lesion centers This 1 

the continuity of the phaijmx from above . „,Qblem 
hjoid bone to the low^er ceivical esophagus -^Tp-ooited 
presented is closuie of the defect, and the nine cas 
illustrate the technique employed m obtaining c o 

In discussing the factors which ‘^^.^^^^^^ppt.Qmized 

buccess or failure of the lehabilitation of the j at- 

patient, Stoll« agiees wnth Schall that the psjc 
titude of the patient plays a dominant role npinistment, 
the patient indicates the need foi psycho o^ will be 

aiid Avhen these factors aie contioiled, leha 11 
achieved moie readilj^ , 

+ nfc; Putnev^’ found 
In a survey of 440 larjmgectomized patie ^gg j^to 

that a useful buccal voice had failed to dei e o ,j.p 

Underlying anatomic or physiologic factor was 
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blanches or to the common nerve with symptoms Injuiy 
to this neive should be stiessed moie in texts and suigical 
teaching 


Schobinger’^ showed that spasm of the ciicophaiyngeal 
muscle aftei laiyngectomy is fiequently the cause of dys¬ 
phagia He was able to obtain definite loentgenogiaphic 
evidence of spasm of the ciicophaiyngeal muscle in a numbei 
of patients Symptoms langed from mild discomfoit to seveie 
dysphagia Repeated esophageal dilations collected the con¬ 
dition in some, and in otheis administiation of a shoit-acting 
cuiaie-like agent piovided lelief 

Giaham and associates'*® discuss the impoitance of lemoval 
of accumulated secietions fiom the tiacheobionchial tiee 
thioughout the entiie postopeiative peiiod If the patient 
cannot adequately eliminate these by coughing, he must be 
assisted by phaimacologic, physical and mechanical means oi 
a combination of these 


Bionchial secietions aiise fiom goblet cells and tuboalveo ai 
glands The thinnei coveis the membiane, the thickei faces 
the bionchial lumen This blanket of bionchial secietions is 
moved continuously fiom the smaller bionchiolcs to the laiynx 
This IS motivated by ciliaiy action, bionchial peiista sis, 
changes in bionchial contour and cough Bionchial plugging 
IS due to a combination of factois in the postopeiative peiio 
These aie diminished bionchial calibie due to spasm an 
edema of the membiane, leduced lespiiatoiy excuision, m 
effective effort to cough when coughing is painful, depiession 
of ciliaiy activity and bionchial peiistalsis, and excessive 
tenacious secietions 


Preventive tieatment consists of avoidance of opeia ion 
in elective cases m the face of infection in the uppei 
toiy tract, abstinence fiom tobacco foi two weeks e 
operation in heavy smokeis, bionchial cleansing 
days pieopeiatively with bronchial dilatois, such as P 
phi me 01 similai pioducts as nebulizeis, hnguets oi ®"P 
tones, deteigents as Aleva.i and Toigem.st, and hnm.d.f.ca 

tion 
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Postoperative endoscopy with thr v-a - 
when this fails, the bronchoscope, 
otomv undei certain conditions itiaj r>« ,- 
secretions The patient should be e" 
to cough so that a well established o j 
tamed postopeiati\el>. 

Noiiis*‘‘ desciibes a new smgiu ’,t> 
“fronto-lateial paitial laiyngector'■■ ■ 


in giaft The 
mucosa This 
11 can pass into 
food and sah^a 
This intiigunig 
with onb mnioi 
•11 lesults nan ant 
Inch facilitates de- 


this pioceduie aie thOM few le-f. 
too extensive for the laryngofi . 
sufficiently extensive to waiiar,’ 
technique is adequetetf desci ihn; _ 
and 16 cases are W®»rted / j 
much meiit, it is thom^t that 11/ 
cases foi its use poiMW a proiip*- 
laijTigologist 

In an interesting articU* 0-v 
nine cases of recwateroction n. 
Phai yngo-esophagecfccooy sm </ ^ 
technique In the treatmenl f/ 
and extnnsic larynx they 
larjTix and cerviciJ eaophago,, 
tomy and radical neck disscc')/, 
which the piimary lesion ccf 
the continuity of the phiUy' 
hyoid bone to the lower </< 
presented is closure of the < / 
Illustrate the technique 

In discussing the factor, 


, nx Bautista' states 
,1 Loss of the laiMiv 
.IS the sigrrificance of 
ihoroughh imdeistand 
a holds in mu psicho- 
,n of the lanngectomee 
ocks aftei opeiation if 
tista discusses the seieial 
ubocated bv speech theia- 
^eal Noice lemains supeiioi 

1 laiMigectommod patients 
, anoihci, to mastci esopha- 
Mi due need of some tvpe 
.mucate localh Bainev'^ 
■al ailificial laiinx He 
mcos m olecliomcs an 
1(1 eloped CmienUv 
lit! and Mith ini' 
.<loitiomcs. the 


success or failure of the »< 


patient, StolP® agrOHl wib ( oT the 

titude of the patient ph‘ 7 i ! loi pood 

the patient indicatH* tlu' /(.tomiz-ed 

and when these fhhborit i no o 

achieved moie readUy. '■ c 


In a siuvcy of 440 Iftf, 
that a useful bucoiS v(/ 
underlying niintoirtJc H/ 
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count foi this failuie, and patients ivith extensive suigical 
pioceduies including ladical neck dissection weie able to 
talk expel tly A distuibance of the musculatuie of the tongue 
and flooi of the mouth piesented problems in swallowing and 
phonating Putney emphasizes that the piimaiy object m 
tieatment of carcinoma of the laiynx is complete eiadication 
of the lesion, and this should be earned out regaidless of the 
saciifice of tissue and heedless of the subsequent develop¬ 
ment of a voice Failuie to develop a voice aftei laiyngectomy 
IS attiibuted to lack of eneigy, foititude oi desiie to leain a 
new method 

Noiris'"’® discusses the defoimities, complications and dis¬ 
abilities lesultmg fiom laiyngectomy with oi without neck 
dissection These depend entiiely on the extent of the suigi¬ 
cal excision necessaiy to eiadicate the malignant lesion Sec¬ 
tion of the spinal accessoiy neives will always lesult in loss 
of tiapezius function, and stenosis of the tiacheal stoma, 
hypophaiynx and esophagus always piesents pioblems The 
management of these and othei conditions is cleaily and con¬ 
cisely discussed 

Moses"' IS of the opinion that the voice of the laiyngec- 
tomized patient has been much discussed, but the part of the 
voice theiapist in the lehabilitation of the patient has nevei 
been outlined He, theiefoie, discusses the qualifications that 
aie desiiable in such teacheis Theie is much need foi 
psychological guidance foi the laiyngectomized patient, and 
the vocal theiapist occupies a position in which such theiapy 
can be piopeily dispensed Moses expi esses his inteiest m 
the technique of teaching the esophageal voice and who should 
piovide voice theiapy The ideal tieatment will be the joined 
toices of suigeons and medical theiapists who aie able to do 
moie than just teach the patient to belch esthetically 

Conley and associates®- piesent a new surgical technique 
foi vocal impiovement of the laiyngectomized patient This 
cleveily conceived opeiative piocediue consists of cieating 
a tunnel thiough the wall of the ceivical esophagus and 
theieby establishing a conti oiled communication between the 
tiachea and the esophagus This tunnel may be constiucted 
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of esophageal mucosa oi a piopeily selected vein giaft The 
latter is much easier to use than esophageal mucosa This 
tube IS constiucted in such a mannei that aii can pass into 
the esophagus without the disadvantage of food and saliva 
passing onto the neck oi into the tiachea This intiiguing 
pioceduie was peifoimed on 15 patients vith only minoi 
complications The authois behe\e that then lesults Avaiiant 
fui-thei in\estigation of this pioceduie, vliich facilitates de¬ 
velopment of esophageal speech 

In discussing the functions of the laiynx Bautista ' states 
that phonation is a puiely social function Loss of the ]al^nx 
thus pioduces a gia\e psychosocial ciisis the significance of 
uliich can be fiillv appieciated if we thoioughh undeistand 
the piimaiy place that communication holds in oui psycho¬ 
logic and social health Rehabilitation of the laiviigectoniee 
should stait appioximately two weeks aftei opeiation if 
complete healing has occuiied Bautista discusses the se\eial 
methods of teaching new speech as ad\ oca ted by speech thei a- 
Pists, and concludes that the esophageal \oice lemains supeiioi 
to othei types 

Appioximately one-thiid of all Ianngectomized patients 
Iind it impossible, foi one i eason oi anothei, to niastei esopha¬ 
geal speech These patients aie in due need of some type 
ef aitificial laijmx in oidei to communicate \ocallv Bainev^ 
iscusses the lequiiements of an ideal aitificial laiynx He 
elieves that with the tiemendous adiances in electionics an 
acceptable aitificial laijmx will soon be deieloped Cuiientlv 
eiailable speech aids aie not too satisfactoiy, and with im- 
Pioied suigical techniques, plus the help of electionics the 
• cal will be achieved 

Stiiiben and Geldei^’ emphasize the fact that closuie of the 
nasophai-jnix bj* action of the soft palate is essential foi good 
m elhgible speech It is necessaiy foi the laivngectomized 
Pa lent to make optimum use of the a\ailable ^olume of air 
CO ected in the uppei portion of the esophagus The patient 
start by closing the nasophaiynx, as onlj' in this way will 
® e able to bung an into the uppei esophagus The naso- 
aiiTix opens foi a veiy short time onlv to pionounce the 
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nasal sound and immediately closes again to pi event unneces- 
saiy loss of an In oidei to obtain a cleai voice and intel¬ 
ligible speech an excellent functioning of the mechanism of 
the uppei esophagus with pseudoglottis is necessaiy 


BENIGN TUMORS 

Multiple papillomatosis of the laiynx lemains one of the 
most yexi ng pioblems facing laiyngologists today ms ei 
and Pioud'*^ conducted studies which made them agiee wi 
the opinion expiessed by viiologists that the vaiious 
lomas that plague mankind aie caused by similai, if not iden - 
cal, vnuses This virus etiology of laiyngeal papillomas wa 
established by Ullman in 1923 Seveial definite chaiacte- 
istics of the papilloma viius aie lecognized, and othei 
piesumed This viius is infectious, but to a slow degiee 
stimulates an antibody lesponse ovei an extended Peuoa 
time The major reaction of the infected individual is locai 
This would ceitainly explain the extended couise o ^ 
ease foi many yeais, and finally the spontaneous ^ 

which IS most fiequently the outcome Pinskei ajd 
believe that topical application of podophyllm is , 

when multiple papillomas aie lemoved suigically, 
we question its value. 

Winston and Epstein®' made a systematic study 
laiyngeal tumois based on lecent mateiial seen a 
National Thioat, Nose and Eai Hospital m ^^ondon ^ 

the thud and final part of the study, they lecoid 
ot the condition and assess its clmicopathologic P 
with paiticulai lefeience to the pioblem of maligna 
They found that the papilloma was the 1948 

laryngeal neoplasm Of 39 cases encounteied betwee 
and 1957, eight weie in childien and 31 in a 
cases substantiate the obseivation of otheis that t ^ 

foi the alleged legiession of these neoplasms a P 
tenuous They believe ^hat the importanc^ f 
etiologic factoi has been undei estimated p^yxia 

cheotomy is advocated in an attempt to pi even 

an childien with laiyngeal ^./assessment 

IS a leal possibility The importance of caietui 



LE JEUNE & LINCH . LITERATURE OF LARI NX 


1367 


of the histology of adult papillomas in ordei to detect malig¬ 
nant changes early is emphasized Such changes occuined 
in one of their 39 cases 

Hinton and Weinbeigei*^'^ lepoii; a case of gianulai cell 
mj oblastoma of the larynx found while investigating the com¬ 
plaint of hoaiseness due to vocal nodules At that time a 
nodulai mass was seen on the supenoi suiface of the left 
\entricular band and biopsy established the diagnosis When 
completelj- removed, granulai cell myoblastoma of the larjmx 
seems to have little piedilection foi recun ence The exact 
oiigin of this type of tumoi lemains obscure 

Campbell and associates^® piesent five cases of congenital 
subglottic hemangioma and levievv' 14 prevnouslj’’ leported 
cases All 19 patients weie youngei than one year old and 
showed evidence of larjmgeal obstiuction, w'hich was usuallj' 
episodic and sufficient!}' seveie to lequiie tracheotomy The 
diagnosis was made in most cases by detection of subglottic 
stenosis by roentgenogiaphic, lai*}Tigoscopic oi bionchoscopic 
examinations Noisy lespiiation oi wheezing, episodes of 
seieie dyspnea and stiidoi, woiking of accessoiy muscles, 
sternal reti'action and cyanosis should suggest the possibility 
of congenital subglottic hemangioma Tiacheotomy should be 
done early Roentgenotherapy pioduced clinical improvement 
ni foui of the five cases in which it was used This is an ex¬ 
cellent and illuminating article which should be read by all 
l^i^Tigologists, as too often we fail to consider subglottic 
emangiomas as possible factors in ]ai}Tigeal obstruction 

Som^® lepoi'ts an interesting case of a 47-yeai-old man who 
complained of hoaiseness of one month’s duration On in- 
iiect lai-}Tigoscopy a broad based mass was seen attached to 

0 left arytenoid, covered by intact mucosa The pyriform 
ossa was obliterated, but motility of the vmcal cords was not 
iinpaued and there was no cervical adenopathy Tomogi'aphy 
° the laiynx demonstrated a soft tissue mass occluding tlie 
eft pyiiform fossa and involving the left ar}d:enoid region 

c true and false coids were displaced medially, and the 
'entiicle wms obliterated 

Lateral phaiyngotomv was peiformed, and the tumor was 
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lemoved Eight months latei the patient letuined with piac- 
tically the same findings as oiiginally A moie ladical opeia- 
tion was employed, and not only was the tumoi lemoved, but 
the majoi poition of the epiglottis was also lemoved in con- 
tmuity The diagnosis was neuiofibioma of the laiynx 

Handousa and EIwi'*^ desciibe scleioma as a disease chaiac- 
teiized by chionic specific inflammatoiy lesions of the iippei 
lespiiatoiy tiact Then studies of the histopathology of 
scleioma aie inteiesting They aie of the opinion that the 
vacuolated oi foamy appeal ance of Mickulicz cells is due to 
hydiopic degeneiation It is well known that the diffuse oi 
nodulai foim of scleioma is usually bilateial The authois, 
howevei, lepoit cases of scleioma which weie manifested by 
a single laige mass like a tumoi Laiyngeal scleioma, accoid- 
ing to Handousa and Elwi, is almost always secondaiy to 
nasal scleioma The site of choice is in the “subglottic legion” 
and eventually a fibious stiictuie foims Unilateial involve¬ 
ment of the ventiicle and thickening and fixation of one coid 
aie seen occasionally with oi without a gianuloma The 
clinical appeal ance of these cases closely simulates malignant 
disease 

The eiicounteiing of a thyioid tumoi in the laiynx and 
tiachea of one of his patients piompted Waggonei'- to leview 
the embiyology and theoiies of pathogenesis He concluded 
that non-malignant thyioid tissue found inside of the laiynx 
01 tiachea must arise by diiect extension fiom the thyioid 
gland 01 fiom deposits of thyioid tissue eaily m embiyonic 
development Development of obstiuction of the an way 
will depend upon the size of the tumoi, which is usual v 
located on the posteiioi wall, and suspicion that the tumoi is 
thyioid tissue is stiengthened if an external goitei is piesen 
Suigical lemoval is indicated Waggonei points out that in¬ 
ti alaiyngotiacheal goitei, although laie, should be kept m 
mind when making a diagnosis of mtialaiyngeal tumoi s 
tiacei study with ladioactive iodine is an important adjunc 
to diagnosis and will fiequently help diiect the piopei couise 
of tieatment 

Pickaid*’^ lepoits two cases in which leiomyomas of the 
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lai\n\ occiuied in close pioximitj’- to the an wav He stated 
that the tumois arose fiom and weie foimed of the fusifoim 
nucleated cells of involuntaiy muscle He Yas able to find 
onlvone leport of a leiomyoma m the tiachea m the liteiatuie, 
and of 106 benign tumois of the laiynx at King’s College 
Hospital, onlj'- one was a leiomyoma 


JIALIGNANT TUMORS 

In a most excellent monogiaph on clinical and suigical 
pioblems of cancel of the laijmx and hypophaimx, Pietian- 
toni and Fioi“^ analyze the diffeient aspects of this pioblem 
Gieatest impoitance is given to classification accoiding to 
stage and site Tobacco and alcohol aie consideied etiologic 
factois, and a studj' of 200 cases showed that smoking might 
"ell be consideied as a possible cancelogenetic factoi Only 
f local iiiitative action may be attiibiited to alcohol, as shown 
b\ the pievalence of phaijmgolaijnigeal tumois in the gioup 
of heavy diinkeis The highei cimical malignant gioivth of 
pooily diffei entiated and basal cell caicmomas is stiessed, 
these should be tieated with ladical excision combined with 
elective neck dissection Hypophaiyngeal cancel is much 
nioie fiequent in Gieat Biitain, Fiance and Scandinavia than 
p Italy The piognosis is bettei m women than in men 
letiantoni and Fioi state that ]ai 3 Tigectomy with combined 
oeck dissection shows no highei opeiative risks than laiyn- 
gectomy alone, and to pi event shouldei diop and othei un- 
oesiiable sequela, the spinal accessoiy neive is dissected 
lee when possible They believe that eveij’’ suigical tech- 
mque Will give satisfactoiy lesults, pioviding thej^ have a 
tvf anatomic foundation, peimit total lemoval of 

otumoi, and postopeiative complications aie held to a mini- 
^^^^^^^^S^otomies have been abandoned in the belief 
^ ^lyngectomies offei gieatei chance of suivival Iiiadia- 
lon theiapy after laiyngectomy is advocated The cuiabilitj’’ 
siyngeal caicinoma depends laigelj'^ on whethei ceivical 
j ® ^stasis IS piesent This aiticle lepiesents one of the best 
eiiewed this yeai and should be thoioughly lead to be ap- 

Pieciated 

^^oik®-* classifies cancel of the laijmx and phaiynx ac- 
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coidmg to the International Radiological Congiess’ proposals 
made in Copenhagen in 1953 into coidal, supiaglottic, sub¬ 
glottic, hypophaiyngeal and postciicoid Size, piesence of 
edema, suiface giowth and deep ulceiation, as well as giadmg 
in stages fiom I to IV, may be of fuither assistance in classi¬ 
fication The diagnosis can usually be made by biopsy and 
micioscopic examination Papanicolaou's stain of extiuded 
cells, tomogiaphy, contiast roentgenography and palpation 
aie other aids m establishing the diagnosis Suigical removal 
and radiation are the only two foims of therapy available 
today for the treatment of cancer of the larynx The classi¬ 
fication of the lesion, its site, type and extent, and the in¬ 
dicated therapy are given 


Baiietto*® presents suggestions for the nomenclatuie and 
classification by staging of malignant tumors of the laiynx 
and hypopharynx There has been an urgent need foi a 
uniform nomenclatuie and staging of malignant tumois of 
the laiynx, and this presentation by Bairetto shows that 
much effort has been directed toward an attempt to piesen 
a plan that could be universally accepted The very fact tha 
a nationally recognized group has recently appointed a com¬ 
mittee to study and present suggestions and plans on this 
subject proves that no plan has as yet been accepted by laryn¬ 
gologists Work such as Bairetto has presented will undou 
edly contribute much help to the newly formed committee 


Hall®’’ correctly states that sarcoma of the larynx is a rare 
condition, occur i ing in fi om 0 5 to 1 per cent of all 
nant laryngeal tumois Such a case is reported involving ^ 
entire right vocal cord, and on histologic examination o a 
specimen obtained at biopsy, a spindle cell sarcoma was no e 
These tumois have a tendency to be smooth and possi y 
lobulated, and do not ulcerate in the early stages 
occurs late The prognosis is probably more favorable la 
IS that of carcinoma of the laiynx In the case lepoxtea, 
early results of radiation therapy appeared to be exce en , 
but recurrence was early and rapid, and the . 

pressed that surgical removal is the most effective tieatm 

Seyfried®® believes that selection of therapy m carcinoma 
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of the larjTix is best ailived at by the combined effoits of the 
radiologist and the lai.vngologist We do not agiee with his 
statement that the laijmgologist cannot make an accuiate 
diagnosis of cancer of the laijmx ^^^thout the help of the la- 
diologist Sevfiied states that glottic tumois involving onlj 
one coid and without impaiiment of mobility weie foimeily 
tieated by laijmgofissuie He offers no lepoits of cases to 
substantiate his statement that these lesions will now legiess 
completely with fiactional Roentgen-iay therapy He points 
out that laijTigofissuie can now be employed to leniove tu- 
inoi-s of vndei extent if associated with an mflammatoiy 
piocess, 01 if lecuiient The indications for the laijmgofis- 
suie opeiation aie well outlined Extensive tumois as a lule 
^11 not lespond favoiablj’^ to such a conseivatiie pioceduie, 
2nd the same applies to lecuiiences aftei initial Roentgen-iay 
eiapy Theie are many contioveisial pioblems in this ai- 
hcle and many that are unacceptable to the levieweis 

Saima"^ presents a studj' of the incidence and etiologi' of 
wncei of the laij-nx in Assam, the easternmost state of India 
IS astounding to lead that during the period from October, 
■18, to Decembei, 1951, 351 cases of cancer were diagnosed 
th 1 Medical College Hospital, of which 186 were in 

6 aijmx, an incidence of 50 per cent A suiwey conducted 
lom January, 1954, to March, 1955, showed 238 cases of 
fencer of the upper alimentary tract, as against 84 cases in 
° Cl paits of the body Of these, 108 were found in the 
Assam, of 220 cases of cancel of the larjmx re- 
0 ed, 217 were extrinsic and only three intrinsic Saima 
® ri utes the high incidence of carcinoma of the laijmx in 
ssam to the prevalence of chewing the betal-nut, which 
10 uces violent irritation of the phai'jTigeal mucosa, paiticu- 
r in the region of the pjnifoim fossa 

° when carcinoma attacks portions of 

e aijmx other than the vocal cords, metastasis to the i*egion- 
nodes occurs frequently Recogntion of this fact 
n PciTormance of block dissection of the neck maj' help 
revent loss of life from undetected Ijunphatic metastasis In 
IS most excellent ai-ticle. Putney reports that m 223 cases 
o2icinoma of the lai'ynx m which 236 dissections of the 
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neck were peifoimed, the incidence of caicinoma in the cei- 
vical lymph nodes was 56 per cent The highest peicentage of 
regional lymph node metastasis occuiied in extensive laiyn- 
geal lesions oi those involving the aiytenoid, aiyepiglottic 
fold, pyiiform fossa oi vallecula Preventive dissection of 
the neck was peifoimed in 62 patients with no palpable lymph 
nodes, in 16 (26 pei cent) of whom cancel was histologically 
piesent in the excised lymph nodes Putney rightfully con¬ 
cludes that dissection of the neck at the time of laiyngectomy, 
m patients with laiyngeal caicinoma involving aieas besides 
the vocal coids, will lesult in moie five-yeai suivivals The 
cuiability of cancel is highest when theie is no metastasis, 
less with micioscopic metastasis and least when palpable 
metastatic glands aie piesent All inteiested in caicinoma 
of the laiynx should read this aiticle in its entiiety 

Rubenstein and associates’’* lepoit two cases of caicinoma 
of the laiynx associated with caicinoma of the bionchus They 
emphasize the fact that patients who have caicinoma of the 
laiynx should be obseived caiefully foi the appealance of 
caicinoma of the lung Multiple piimary neoplasms aie by 
no means laie Warien and Gates aie cited as consideiing 
the tendency foi a second cancer to develop in a peison to be 
11 times gieatei than that of the patient who has nevei had 
cancer When two caicinomas aie discoveied simultaneously, 
the moie lethal lesion should be attacked first 


In caicinoma of the epiglottis Oguia’- wondeis whet ei 
the tiemendous saciifice of total laiyngectomy with commis¬ 
sion of the patient to peimanent tiacheostomy is entiiey 
necessaiy He points out that the aims of the suigeon aie 
not only adequate lemoval of the lesion but also pieseivation 
of the laiyngeal physiologic lelationships In an attempt o 
conseive the function of the laiynx, supiaglottic sub o a 
laryngectomy and ladical neck dissection as a one-stage opeia 
tion foi caicinoma of the epiglottis was developed 

The 11 suigical ciiteiia foi this pioceduie aie listed and 
the technique is desciibed Neck dissection is earned ou on 
the same side as the giondh, even in the absence of no es 
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regliitition becomes a seiious pioblem that lequiies time to 
mastei 

En bloc lemoial of the piimaiv lesion togethei ivith ladical 
neck dissection was peifoimed on 15 patients Eailv lehabih- 
tation of the patient has been accomplished by leconsti action 
of the lai jTigophaivnx bv a muscle flap and skin giaft It is 
possible to pieseiwe the function of the tiue coid 

Mitchell and Haybittle" made a studv of the lesults of 
tieatment of 130 cases of squamous caicinoma of the skin. 
44 cases of caicinoma of the laiynx, and 104 cases of caici- 
noma of the phai^x in an attempt to assess the dose le\els 
to be used with iadio-ii idiuni, 1921'' y-i ay thei apy The clini¬ 
cal lesuIts did not piovide any conclusne evidence that in the 
tieatment of caicinoma of the laijuix and phaivnx the use of 
a shoit distance X-iay theiapy unit instead of the comen- 
tional Roentgen-iay appaiatus leads to a highei cuie late 

Maichetta and co-authois'^ lepoit then expeiiences Mith 
270 cases of caicinoma of the extiinsic laivnx Of J:hese 
patients, 241 weie tieated with ladiation between 19^0 and 
1953, 63 had extiinsic coid lesions, 88 lesions of the epiglot¬ 
tis and 90 involvement of the aij’tenoid and aiyepiglottic 
folds At the end of 24 months, 78 pel cent of the patients 
'^eie dead of the disease, and 14 pei cent showed no eMdence 
of disease Aftei leviewing these lesults Maichetta and 
associates consideied the tieatment of choice to be suigical 
baijTigectomy nas peifoimed on 14 patients and laimgec- 
tomy and neck dissection on 15 patients Because of histo- 
logicallj- positive nodes in 60 pei cent of suigical specimens, 
total laiwngectomy and ladical neck dissection weie adopted 
3s basic therapy foi all patients vuth caicinoma of the ex¬ 
tiinsic laijmx The cuie late m the 29 patients who had 
ladical suigical excision was 45 pei cent, this is a definite 
impiovement ovei foimei results 

Sixty-two intiinsic laijTigeal caicinomas weie lemored 
through the thyiotomv appioach, weie seiially sectioned an 
"eie examined by Multanen"" The following points nmie 
oonsideied metastasis, lecuiience, late of tumoi gioi . 
he patient’s age and duiation of suivival aftei tieatmen 
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In 12 of the 62 cases the histologic pictuie vaiied in dif- 
feient parts of the malignant tumoi Greater vaiiations 
weie noted in the posteiioi pait than m the anteiioi part In 
geneial, the degiee of malignant degeneiation was the same 
at the peiipheiy as in the centei This study also substanti¬ 
ated the known fact that the moie histologically malignant 
the lesion the gieatei the numbei of mitotic figuies Tumois 
that metastasized latei showed oiiginally a higher percentage 
of mitotic figuies 

Compaiison of tumoi s of the vocal coid with those of the 
ventiiculai band showed that those that metastasized latei 
had the same inciease in mitotic figuies—in othei woids, a 
highei degiee of malignant degeneiation 

Caicinoma of the laiynx is a disease of old people Those 
youngei than 50 yeais showed a highei degiee of malignant 
giowth than those oldei than 50 

Inllammatoiy cells aie legarded as a typical featuie of 
malignant giowth No conclusions could be diawn as to then 
effect on the cytology of cancel of the larynx 

Jesbeig^*' expi esses concern as to what happens to laiyn- 
gectomized patients in whom the disease latei extends to the 
ceivical lymph nodes Metastatic ceivical lymph node disease 
develops in appioximately 30 pei cent of laiyngectomized pa¬ 
tients Impiovement could be expected by peifoiming necf 
dissection at the time of laiyngectomy, but the difficulty is 
in selecting the cases foi such an extensive opeiation Jes^ 
beig quotes a statistical lepoit by Kuhn, who stated that - < 
pel cent of all non-coidal and diffuse giowths weie comp i- 
cated by metastatic lymph node disease The element of un- 
piedictability in the biological behavioi of these giowths is 
impiessive One patient may have a bulky, piimary, 
coidal giowth without metastasis, and anothei with a sma 
coidal lesion may eventually manifest incurable metas a ic 
disease Jesbeig discusses the clinical types of lymph no 
metastasis and lepoits two cases of contralateial metas si 
aftei laiyngectomy In the discussion of contialateral me as^ 
tasis, Willis offeis a pathologic explanation based on tie f - 
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tuibed djTiainics of the Ijuiphatic diainage s.vstem in the 
piesence of neoplastic disease 

In an inteiesting aiticle, Hladkj* and Spiindiich" compaie 
the lesults of tieatment of patients suffeiing fiom cancel of 
t e larnix dm mg the decade 1945 to 1954, iMth those ob¬ 
tained duiing the foiegoing decade Patients weie tieated 
"ith iiiadiation accoiding to the Coiitaid technique, by suigi- 
^ extiipation, or by both methods Although Hladky and 
Piindiich aie enthusiastic about the lesults obtained with 
niadiation, this enthusiasm is not wan anted, as the pei- 
cen age of fi\e and ten-yeai sui\i\al is much highei in pa- 
suigically Hladky and Spiindiich contend 
3 the adiantage of siugical tieatment consists in its being 
in ependent of the vaiying degree of iadiosensiti\ity of tu- 
|"ois, Mheieas successful iiiadiation depends entiiely upon 
foi neoplastic cells tow aid iiiadiation, theie- 

oie, fiequent laijmgoscopic examinations aie impel ative 
all patients tieated by iiiadiation 

^'^'ocates prompt, aggiessive suigical tieatment 
res^ cases of laiyngophaijuigeal cancel Suigical 

nieth these tumoi s is not onh* feasible, but until better 
tlio f tieatment of cancel aie discoveied, offers 

ast chance of obtaining a cuie 

Paft^]*^^ MiUei"" piesent a ten 3 *eai studj' of the histo- 
of ‘^Inssification, piognosis and tieatment of 48 cases 

H laiynx The aveiage age of the 

a es was 55 j’-eais, and of the seven females, 44 j^eais 

caih-^ proved cases of carcinoma m situ histopathologi- 
fjjg'j,’ nout invasive caicinoma when the diagnosis was 
hemp-^L ^ IS no typical clinical change, leukoplakia 

^odul common, but one case showed typical vocal 

cases exhibited poljqioid changes of hjqiertiophic 
lomas^ thiee cases showed tjqncal contact ulcer gianu- 

the theie w^eie thiee tjqies the squamous type. 

Was Bowenoid tj-pe The squamous tjqie 

associated rvith leukoplakia, the basal type, with lesions 
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In 12 of the 62 cases the histologic pictuie vaiied m dif- 
feient parts of the malignant tumoi Gieatei vaiiations 
weie noted in the posteiioi pait than in the anteiioi paid In 
geneial, the degiee of malignant degeneiation was the same 
at the peiipheiy as m the centei This study also substanti¬ 
ated the known fact that the moie histologically malignant 
the lesion the gieatei the number of mitotic figuies Tumoi s 
that metastasized latei showed oiiginally a highei peicentage 
of mitotic figuies 


Compaiison of tumoi s of the vocal coid with those of m 
ventriculai band showed that those that metastasized a ei 
had the same inciease in mitotic figuies—in othei woi s, a 
higher degiee of malignant degeneiation 


Caicinoma of the laiynx is a disease of old people ose 
youngei than 50 yeais showed a liighei degiee of ma ignan 
giowth than those oldei than 50 

Inflammatoiy cells aie legaided as a typical ^ 

malignant giowth No conclusions could be diawn as o 
effect on the cytology of cancel of the larynx 


Jesbeig^® expiesses concern as to what happens o 
gectomized patients in whom the disease latei exten s o 
ceivical lymph nodes Metastatic ceivical lymph no e is 
develops in appi oximately 30 pei cent of 
tients Impiovement could be expected by , js 

dissection at the time of laiyngectomy, but the di ici 
in selecting the cases foi such an extensive opeia ^ 

beig quotes a statistical lepoit by Kuhn, who stated ' _ 
pel cent of all non-coidal and diffuse growths weie comp 
cated by metastatic lymph node disease The ® ^”!!,^wths is 
piedictability in the biological behavior of these gi ^ _ 

impiessive One patient may have a gmall 

cordal giowth without metastasis, and .metastatic 

coidal lesion may eventually manifest incuiabl m 
disease Jesbeig discusses the clinical , j^j„etasfeasis 

metastasis and reports two cases of j^^ral metas 

after laiyngectomy In the discussion the d.s- 

tasis, Willis offeis a pathologic explanation base 
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of the swollen injected vaiiety without leukoplakia When 
the clinical pictuie was mixed, the histological pictuie was 
also mixed 

The type of tieatment depended on the extent of the lesion, 
method of oiigmal diagnosis, and development of leciuience 


Leukoplakic lesions weie completely stiipped foi diagnosis 
If the lesion was small and completely stiipped, no ui lei 
tieatment was instituted If lesidual oi lecuiient caiciiionia 
was pioved in the same lesion, laiyngofissiiie opeia ion va 
peifoimed If caicinoma m situ was found m ex ensi 
leukoplakia, complete stiippmg was peifoimed The non- 
leukoplakic lesions weie handled in the same way, u 
often extensive loentgenotheiapy was employed 


Of the 16 patients tieated by stiippmg only, invasive cai¬ 
cinoma developed in foui latei Caicmoma has eve 
none of the eight patients tieated by 

sion occuiied m six of 24 patients who had loentgenotheiapy 
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CYLINDROMAS OF THE UPPER DIGESTIVE AND 
RESPIRATORY PASSAGES—A CORRELATIVE 
STUDY OF THEIR HISTOLOGIC PATTERNS, 
CLINICAL FINDINGS AND MODES 
OF THERAPY 


Burton J Soboroff, M D , 
Chicago, Ill 


The cyhndioma pattern of adenomatous tumois of the upper 
digestne and respiratoiy passages is a characteiistic one 
that has been obseived in tumors of the majoi salivaiy glands 
and those developing in the nose, paianasal sinuses, lips, 
mouth, pharynx, palate, tongue, larynx, trachea and bionchi 
i umeious lepoi'ts in the liteiature indicate that, although the 
Q indioma tj-pe of glandular tumoi may occur in the major 
^a nary glands, it is more common in aberiant or ectopic 
sites Recent experience with three such tumois of almost 
Identical micioscopic appearance, m the nasal passages, 
ongue, and laij-nx respectively, make it seem of some value 
n leport in more detail, fui*ther, then mode of spread is 
similar to that of a basal cell carcinoma with persistent 
an ency to lecunence in a slowly progressive destructive 
course A leruew of the histologic and clinical characteristics 
such tumors indicates the need for earlv, aggressive, ade¬ 
quate treatment 


^ n recent years, bronchial tumors, usually refened to as 
lonchial adenomas, have been diagnosed clinically with in- 
^leasing frequency In 1930, Kramer^ lepor'ted on the find- 
0 treatment of two such cases, and was able to find 

J ive cases lepor’ted in the literature Smce that time 
an\ cases have been described A study of the histologic 
tu^ bronchial adenoma reveals that some of these 

mors have the characteristic pattern of cyhndioma and may 
u very’ different and more serious clinical course than 


s Thesis to the American 
V- Societ-i Inc 195S 


V Societ -1 Inc 195S , . 

manuscript receiied in The I>ari. ngoscope Office and 
lur publication Jan 2S 1959 
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AMERICAN ASSOCIATION FOR CLEFT PALATE 
REHABILITATION 

The Araeiican Association foi Cleft Palate Rehabilitation 
will hold its Eighteenth Annual Convention at the Blown 
Palace Hotel, Denvei, Colo , Thuisday, Fiiday and Satin day, 
May 12, 13 and 14, 1960 

This Association is composed of medical, dental and paia 
medical specialists who are inteiested m the lehabihta ion 
of persons with cleft lips and palates 
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mas w as that of Bilh oth"' in 1859 He i e\ lewed the pathologrv’ 
and tieatment of se\eial cases of parotid tumois and oiigi- 
nated the teim “cjdindi oma” foi one type of paiotid tumoi 
"Inch to him appeared to consist of cylindeis of mucoid 
stioma intei twined with the epithelial elements He de- 
sciibed in some detail one case of lecuiient paiotid tumoi 
0 seived o\ei a peiiod of 23 yeais, leqiuiing nine opeiative 
Pioceduies The tumoi lecuiied and had all of the clinical 
ciaiacteiistics of the cyhndioma cuiiently consideied 

Foi manj jears aftei Bilhotli’s communication, cyhndionias 
"eie desciibed with lepoids of othei mixed tumois of the 
^ajoi sahvaiy glands, especially those of the paiotid Theie 
" as then much debate as to wliethei the cells in these tumoi s 
®^^°thehal 01 epithelial oiigin Both Billioth and 
ii*c on consideied them to be essentially of mesenchymal 
wigin and that the most common type was a fibiomvosai- 
comatous laiiety They gave good desciiptions of the mixed 
umoi but thought that they weie of connective tissue oiigin 
ms consideied them to be of endothelial oiigm fiom the 
asculai tissue in the sahvaiy glands Ahlbom"' has leiiewed 
e sailv Euiopean liteiatuie and states that the endothelial 
'■nS "'as reported by Kolaczek, 1878, Waitmann. 1880, 
aj 0 kmann, 1895 Still others thought that these tumois 
ose lom mixed epithelial and mesenchjTiial stiuctures and 
emb de\ eloped fiom an early, not vet diffeientiated 

iional anlage, the bianchiogenic genesis fust suggested b> 
^onnheim'' m 1882 

1867, used the teim “cancioids” m desciibing 
cil ri'tumois which he felt weie the same as BilhotlTs 
gg loma, and Waldeyerj^" 1872, desciibed paiotid tumois 
turn gioup of tumois and compaied them with mixed 

tenn^“ othei oigans Minssen,-* 1874, cleaily applied the 
the p in a leview entitled “Mixed Tumois of 

tune teim has been in geneial use since that 

tu^^^ expiess the opinion that mixed salnarv' gland 

opithehal in oiigin was Von Bums, in 1859 
- 1883, in reviewing many leports was able to find 
smonjms foi what he consideied weie cvlindiomas and 
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that of the usual “adenoma ” The histologic pattern and 
clinical couise of these tumois have, theiefoie, been included 
in this study, because of then appaient lelationship to othei 
tumois aiising in similai mucosa of the uppei digestive and 
lespiiatoiy passages 


HISTORICAL REVIEW 

The cylindiomas are a gioup of tumois now consideied bj 
most authoiities to be of epithelial oiigin piobably aiismg 
fiom the epithelium of the ducts oi acini of mucus glands 
They aie undoubtedly malignant tumois and have been de- 
sciibed by Haiiison- as “a most foimidably lethal gioup”, 
howevei, they weie not always consideied eithei malignant 
01 of epithelial oiigin 

The cylindioma has leceived many diffeient synonyms 
adenoid cystic caicmoma (Spies'”), basalioma (Kiompechei’). 
adenocaicinoma of the mixed tumoi type (New=), and by 
otheis it has been compaied to skin tumois of the epithelioma 
adenoides cysticum vaiiety The bionchial adenoma, m a 
similai fashion, has been desciibed by vaiious names in many 
repoits ovei the yeais 

Many of the tumois lepoited as adenoma fiom the bionchus 
have been cylindiomas, and only in lecent yeais has this 
been cleaily lecognized Some consideied bionchial adenomas 
to be of mesodeinial oiigin, while otheis consideied them to 
be of epithelial oiigin A biief histoiy of the vaiious names 
given to these tumois will seive to indicate some of the con¬ 
fusion m legald to then oiigm and natuie At vaiious times 
these bionchial giowths weie known as saicoma of alveolai 
pattern (Ephiaim,® 1911), cyhndiical cell caicmoma (Kieg- 
Imgei," 1913), basal cell cancel (Geipel,^ 1931), benign bion- 
chial adenomata (Wesslei,® 1932), caicinoids (Keinan,’" 
1935), adenocaicinomas (Moeisch,” 1935), benign glandulai 
tumois (Cleif and Ciawfoid,’- 1936), vasculai adenoma (Za- 
moia and Schustei,’^ 1937), endotheliomas ("Welt and ■V\^ein- 
stein,“ 1937), and mixed tumois of the lung (Womack and 
Giaham,” 1938) 

The eailiest lepoit of sahvaiy gland adenomas and cyhndio- 
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of glandulai oiigin, one of which had the tj'pical appeax'ance 
of a cvhndioma 


Despite an inci easing weight of eMdence favoiing epithelial 
oiigin, there weie some who felt otheiwise Wilson and 
Wilhs,=^® 1912, caiefully studied many paiotid tumois and 
concluded that “theie xxas little evidence that these tumois 
axise fxom pxohfexatmg adult epithelium ox endothelium 
Thexe is considexable evidence to suppoxt the theox^ that 
these tumois axe mesotheliomas of embxjonic oxigin 

FiVi^^" 1927, xepoxted m detail on the histologic stxuctuxe 
of mixed tumois aftei a study of 25 cases and stated con- 
clusivelv that they weie epithelial m oiigin He felt that 
both the mucin and the “caxtilage" in these tumois weie pxod- 
ucts of the glandulax epithelial cells He stated that the 
tumois showed xaxying degiees of malignancy with no definite 
dividing line between innocent and malignant, fuxthexmoxe. 
Fit believed some of the moie malignant foxmations may 
demonstrate manv of the featuxes typical of the innocent t^pe 
of tumox 


Biunschwig,^® 1930, descxibed the pxolonged couxse of two 
patients with cylindi oma of the tongue and sublingual region 
He found that neoplasms of this tjiie closely xesemble basal 
cell ox adenocystic caxcinoma He piesented photogiaphs of 
niicioscopic sections showing the classic cvlindxoma pattern 


Spies,^* 1930, xepoxted on adenoid cystic caicinoma of 
cutaneous and non-cutaneous oxigm, the lattex fiom the 
niaxillaiy sinus, nasal mucosa and sahvaxy glands Thexe 
wexe 21 cases of non-cutaneous oxigin, and his illustxations 
ngain reveal a typical cyhndxoma pattern Thiee patients 
had widespxead metastasis, one of skin oxigm, one fioni tlie 
nasal cavit}', and one fxom the submaxillaix* gland 
Biunschwig and Spies suggest a chaiacteiistic histologic an 
clinical pictuxe of the cvlindxoma tjpe of tumox 


Nen and Childxey,= 1931, xepoxted on a laige senes of cases 
of adenocaicinoma of the mixed tumoi txpe 

the tonsil and phaiynx Bxedlaiv= 1934, an ^ ’ of 

each xeported a single case of a salivaiy g an 
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suppoited the theoiy of then oiigin fiom epithelium He 
added two cases of his own, one fiom the palate and the othei 
fiom the submaxillary legions Shoitly afteiwaid, Paget, 
1886, was one of the fust to desciibe these adenomas m the 
palate and lecognized that many of them lesembled paiotid 
mixed tumors Hinsbeig,-* 1899, made a painstaking histo¬ 
logic study of nine mixed tumois and ciiticized the endothelial 
theoiy He assumed that they started fiom embiyonic lests 
of paiotid anlage, and many obseiveis afteiward adopted 
his theoiy 

Fiom this peiiod at the turn of the Centuiy onwaid, theie 
was incieasing suppoit foi the theoiy of the epithelial oiigin 
of salivaiy gland tumois, both in the majoi salivaiy glands 
and in ectopic sites, although consideiable suppoit still per¬ 
sisted foi then connective tissue oiigin Many tumois then 
called "sai comas” would be classified othei wise at the piesent 
time In a summaiy of the early liteiatuie Eingeitz^^ in¬ 
dicates the high peicentage of sai comas when he leported 


Boswoi th 

1889 

30 caicinomas 

71 sai comas 

Findei 

1896 

47 caicinomas 

100 sarcomas 

Kummel 

1900 

40 carcinomas 

69 sai comas 

Maljutin 

1902 

17 caicinomas 

62 sarcomas 


Ribbeit,-“ 1907, stiongly suppoited the epithelial theoiy 
He leviewed the histology of cylindiomas in much detail and 
gave a cleaiei definition of the teim His desciiption indi¬ 
cates that the term cylindiomas, oi the cyhndiomatous tissue 
layeis, involved both the epithelial stiuctuies and the mucoid 
suppoiting stioma 

Kiompechei,■* 1918, studied not only a laige gioup of sali- 
vaiy gland tumois but also many tumois oiiginatmg m the 
skin and desciibed them with the teim “Basallzellenkiebs,” oi 
basal cell cancel He thought that both cylindiomas and skin 
tumois weie epithelial in oiigm, arising fiom the basal cell 
layer He lefeiied to many cylindiomas as “basaliomas” and 
desciibed both solid and cystic subgroups Blumenfield,^' m 
1914, described two tumois of the lip which appealed to be 
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of glandular oiigin, one of winch had the typical appearance 
of a cyhndioma 

Despite an inci easing weight of evidence favoi mg epithelial 
ongm, there veie some who felt otheiwise Wilson and 
Willis,1912, carefully studied many parotid tumors and 
concluded that “there was little evidence that these tumors 
arise from proliferating adult epithelium or endothelium 
There is considerable evidence to support the theory that 
these tumors are mesotheliomas of embryonic origin ” 

FijV’ 1927, lepoited in detail on the histologic stiuctuie 
of mixed tumors after a study of 25 cases and stated con- 
clusn ely that they v ei e epithelial in or igin He felt that 
both the mucin and the “car triage” in these tumor s wei e pi od- 
nets of the glandulai epithelial cells He stated that the 
tumors showed varying degiees of malignancy with no definite 
dividing line between innocent and malignant, fuitheimoie. 
Fit behe^ed some of the moie malignant fonnations may 
demonstrate manv of the features typical of the innocent rt-pe 
of tumoi 

Biunschwig.so 1930, desciibed the prolonged course of t\%o 
patients vnth cylindroma of the tongue and sublingual region 
He found that neoplasms of this tiiie closelj' resemble basal 
cell 01 adenocystic caicinoma He piesented photogiaphs of 
microscopic sections showing the classic cyhndioma pattern 

Spies,1930, lepoited on adenoid cystic caicinoma of 
cutaneous and non-cutaneous oiigin, the lattei fiom the 
maxillary sinus, nasal mucosa and salivaiy glands Theie 
veie 21 cases of non-cutaneous oiigin, and his illustiations 
again leveal a typical cyhndioma pattem Thiee patients 
bad widespiead metastasis, one of skin origin, one from the 
nasal cavity, and one from the submaxillary gland Both 
Biunschwig and Spies suggest a characteristic histologic and 
clinical picture of the cvlmdioma tj^ie of tumor 

New and Childiey,= 1931, reported on a large senes of cases 
of adenocarcinoma of the mixed tumor type occur ring in 
the tonsil and pharynx Biedlau,^- 1934, and Weidlein,®^ 1936, 
each reported a single case of a salnaiy gland tumor of the 
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nasal septum Biedlau’s patient evidenced the typical pattern 
of cylmdioma 

Ahlbom,^" 1935, reviewed 254 cases of mucous and salivaiy 
gland tumois He considered the cylindiomas to be of epi e- 
hal oiigin and accepted Kiompechei's- classification, calling 
them basaliomas. Those tumois having the appearance ol a 
cylindroma, he referred to as basalioma with cy m , 

features Most of these tumois he considered semimahgn. 

or frankly malignant 

Harvey, Dawson and Innes,^* 1938, reported then liisto- 
logic review of a large senes of salivary glan , 

confirmed then epithelial origin but felt that fe term cy - 
droma was a “misleading term for the actua 
appearances which are nevertheless characteristic ^y 
it best to class them as adenomas but gave no folio P 
to indicate the clinical aspects of cylindromas 

Ringertz,^= 1938, in an excellent review of the 
malignant tumois of the nose, paranasal amuses Ahlbom, he 
reported 37 cases of mixed gland tumois ’hc 

called those with a cylindromatous pattern, ^ iHustia- 
found two varieties the solid and the cystic His iliusi 

tions, too, reveal the typical cylindroma pattern 

Kiamei and Som." 1939, lepoited 

ol the uppei an passages They malignant 

tures of these tumors and consrdered them local y 

wrth distant metastasis rare 

In 1942, Dockerty and Mayo- reported ^'^fumortwem 
of then’ series of 81 primary submaxillary S n these 
adenocarcinoma of the cylindroma type n ^ high 

tumois to have pronounced infiltrating ^ the typical 

late of recurrence Then illustrations demonstrate tne 

cylindroma pattern the literature 

Mulligan,==® in 1943, reported that a g ,vas urn 

indicated that metastasis of salivary 22 cases 

common as compared with recurrences He diagnosed 

of such metastases Sixteen of these histologic pic- 

cylindioma or adenocarcinoma, with a simiia 
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tuie His illustiations, like those of seveial piecedmg authois, 
demonstiate cleaily adenocaicmoma and cylindioma 

Hell\Mg,^s 1945, advanced the inteiesting theoiy that sali- 
vaiy gland tumois, paiticulaily those of the paiotid, sub- 
maxillaiy legion and palate, developed from notochordal tis¬ 
sue adjacent to the foiegut region He felt that mixed tumois 
lesembled the tissue of the adult nucleus pulposus 

Bauer and Fox,^® 1945, reviewed the histologj.' of six cylm- 
diomatoiis tumois of the palate, and concluded that the myo¬ 
epithelial basket cells surrounding the acinar epithelium made 
up the new growths They called the cylindromas adenomyo- 
epithehomas of the palatal mucous glands Sheldon, m 1943, 
had described similar cells in certain types of mixed salivary 
gland tumors 


By this time there v ere sufficient repoi'ts from many clinics 
to indicate the similarity of manj' of these glandular tumois 
of epithelial origin having a cylindromatous pattern, further, 
the clinical significance of this histologic pattern became 
^01 e impressive 


Quattlebaum, Dockerty and Mayo,'" 1946, reported that 10 
per cent of a senes of consecutive primary parotid neoplasms 
appeared to be adenocarcinomas of the cylindroma type 

McDonald and Haven^^ reviewed 339 cases of malignant 
tumors of glandular nature m the nose, throat and mouth 
Eighty-six of these were classified as cylindiomas, and 15 of 
the 86 evidenced metastases They stated that then study 
emphasized that one tj'pe of tumoi, the cvlmdioma, “is a far 
more serious disease than generally recognized” 

Pollock,^® 1952, lepoi’ted five cases of cylindroma of the 
Rose and sinuses, considered them malignant tumois with a 
tendency to “relentless recurrence” Foote and Fiazell,^^ 
1953, studied over 500 tumois of the major salivary glands 
Their illustrations clearly demonstiate manj' cylindromas 
which they classify as adenoid cystic carcinoma 

Russell,'*® 1955, reviewed a large series of adenomatous tu¬ 
mors of the anterior foiegut region and suggested that the 
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name cyhndioma be accepted foi this type of tumoi, which 
she again lepoited has such a grave piognosis 

Haiiison," 1957, lepoited on 63 cases of salivaiy adenomas 
of the buccal cavity, 36 of ivhich showed the cyhndioma pat¬ 
tern These tumoi s also folloived a slowly piogiessive couise 
with many lecuiiences, lepeated and peisistent local infiltia- 
tion, and late metastasis 

Adenomatous tumoi s of the tiachea and bionchi have been 
lepoited foi many yeais As was pieviously stated, a leview 
of the many names applied to these tumois indicates e con 
fusion which has existed as to then oiigin and histologic 
pattein Kiamei,^ 1930, lepoited two cases heated 
scopically and called them adenoma of the bionchus ne , 
1934, lepoited a case winch he consideied benign is ^ 
tiations suggest cyhndioma It was about this ime ^ 
adenomas of the bionchus became moie widely lecogn 
Jackson and Konzelmann,*' 1937, lepoited 12 
winch IS illustiated, and appeals to be a cyhndioma ^ 
and Som,=« 1939, lepoited thiee bionchial cylindiomas a g 
SIX such tumois in the uppei an passages and escii e 
clinical featuies of these giowths 


Biunn and Goldniann'^ leviewed 19 cases in 1941, cieditmg 
Wesslei and Eabin, 1932, with giving a s 

desciiption of the symptoms and findings of 
By this time, howevei, they felt that suigeiy was ® 
ment of choice Adams, Steiner and Bloch,'*® 19 ^Lvpiaent 
the fust to lecognize that there weie two wide y 
schools of thought in legaid to bionchial . +^eat- 

management One gioup consideied them benign, 
ed conseivatively, while the othei consideied 
nant, to be tieated by wide suigical excision 

Cleif and Buchei,®® 1942, leported 35 cases, 
cyhndioma pattein They did not, '^oscopic 

bionchial tumois to be malignant and advised 
removal unless they weie not accessible a 
bueigei,- 1944, lepoited two cases f leveal cyhn- 

with metastasis, and then illustiations defmit y 
dioma Giaham and Womack,- 1945, weie awaie 
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inconsistent behavior of these tumois when they titled then 
report “The Problem of the So-called Bronchial Adenoma ” 

Harrington, Moeisch and McDonald,®^ 1946, in a “Sym¬ 
posium on Ceidain Tumois of the Bronchi,” clearly divided 
ese tumois into two groups, namely, adenomas and cylin- 
lomas, the latter containing some mucin secretion Adeno- 
nias appaiently were considered by some to be quite benign, 
ad a uniform histologic picture and, in then opinion, a good 
prognosis Belsey and Valentine,’^ 1951, reported three cases 
0 cylindroma and felt that they behaved as car cinomas of low 
^ade malignancy Then photographs reveal a typical cylin- 
loma with invasion of the perineural lymphatics Reid,^^ 
52, attempted to clai ify the situation v hen he i epoided that 
lonchial adenoma really includes two groups of tumors 
the more common, resembling carcinoid and having a be- 
course, 2 the other, which demonstrates the character¬ 
's c pattern identical with that of certain tumois of major 
3nd minor salivary glands It is most commonly described 
cjhndioma, mixed tumor or adenoid cystic carcinoma 
mong endoscopists and thoracic surgeons, there is now an 
aiiaieness of the potentiallj’ malignant nature of certain 
lonchial tumors foimeilj’^ considered benign Van Hazel, 
^°d Jensik ° have reported a senes of these cases 
specifically attempt to differentiate between adenoma and 
cj indioma because the clinical behavior of these b^'o tumors 
can be so different 


REPORT OF CASES 

Q L Y a 67 ^ear-old woman was first examined on Xo^ 12 

swell weeks eailier, her son-inlaw a dentist noted a small smooth 
extra lateral margin of her tongue in the middle third while 

a tooth On careful questioning there was no historv of pain 
that bleeding or am other svmptoms The past histon revealed 

vearc^°^ been in good general health She had pneumonia manv 
and without complications She was on no medication 

Q neier smoked There was no historv of allergj or drug sensitivitv 

discover! of the tumor mass excision biopsi was attempted bv an 
I surgeon who felt that it was not complete!! excised The biopsv 
"as reported as cvlmdroma 

examination was carried out about four weeks after the biopsi 
nich revealed essentialli normal findings in the ears nose and throat 
xnere was a small slightlv raised non tender firm scar at the biopsv 
Th lateral margin of the middle third of the left side of the tongue 

the larvnx and base of the tongue appeared clear but there was much 
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lymphoid tissue at the tongue base bilateially No ceivical nodes oi 
masses wei e palpable Chest and abdomen revealed no abnoi mal findings 
other than a well healed hysteiectomy scai 

Laboiatoiy examinations levealed the uiine negative for sugai and 
albumin, with a S G of 1,020, wbc 9600, hb, 85 pei cent or 13 2 gms , 
hematociit, 43 pei cent Normal diffeiential count Wasseiman negative 
Chest Xray noimal findings EKG showed a sinus ihythm with find 
mgs suggestive of mild coronal % insufficiencj 

There was no contiaindication to suigeiy oi geneial anesthesia, so on 
Dec 6, 1956, under geneial anesthesia, the scarred area and lesidual 
tumoi weie widely excised by a wedge excision The postopeiative 
couise was uneventful, and theie has been no etidence of lecunence to 
date 

Pathologi lepoit model atelj ivell diffeientiated adenocai cinoma 
(cylindiomatous tvpe) 

Case 2 Mrs M O, a 39-yeai old housewife, was fust seen on Sept 6, 
1956 She had been treated two months eailiei toi seveie nasal bleeding 
fiom the left side of hei nose When this was controlled, a smooth iMss 
in that side of the nose was biopsied, levealing a malignant growth The 
patient had a long histoi \ of “sinus congestion” on the left side ovei a 
period of manv yeais Colds always seemed to settle in the left clieeK 
and beneath the left eye Theie had been some nasal dischaige ot 
vaijing chaiactei, sometimes a sudden outpouiing of wateiy matenai 
Hei general health had been good She had a sensitiviD to lagweeu 
and had been given alleigj “shots” legulailj foi seven oi eight veais 

Physical examination levealed a laige, vascular, smooth mass fiUms 
the left side of the nose, appaientlj oiiginating above the middle tin 
binate and extending dowm to the flooi The mouth and phaijnx wei 
noimal In the nasophaiynx the left choana was blocked bi the 
but theie was no extension of it to the vault oi lateial wall , ® p 

and laiynx weie noimal Sinuses tiansilluminated faiil) well hne 
w^eie no nodes oi masses in the neck 

Laboiatoi} tests levealed a tiace of albumin m the mine which was 
otheiwise noimal Kahn negative wbc, 7050, hb, 85 pei , 

gms , hematociit, 43 pei cent Differential count was noimal 
X-ray levealed no abnoi mal findings Sinus X-iays showed a j 

density in the left nasal cavity with some clouding of the left etnm 
cells Theie was no evidence of any bone destiuction 

On Sept 18, 1956, the left nasal cavitj was explored by wav of a left 
lateial rhinotomy The left maxillaiy sinus mucosa was noimai 
there was inwaid bulging of the medial sinus wall The 
the nose and the entiie lateral nasal wall w^eie resected with tne 
nates 

Pathologj lepoit w^ell diffeientiated adenocarcinoma (cylindiomatous 

type) 

Study of the slides i evealed pei ineural Ij mphatic invasion qJ 

iiiadiation was consideied advisable This was given the 
external iiiadiation to two poits The total dose wms 3000 i v 
following factors 200 KV, 20 MA, filtration 12 mm cu , sta 

Case 3 Mrs A W, a 60jeaiold housewife, had had 
djspnea and a dry cough foi about two yeais Difficulty on in P 
became progiessively woise, and was quite marked on exeu 
stated that she coughed up some daik material mixed vvitn u ^ 

She noted a pi ogi essive loss of w’eight fi om 225 lbs to law ■ 
period of two >ears 
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Her general health other\\ise had been good, ^^^th no senons illnesses 
01 er the lears Phisical examination leiealed an obese iionian in no 
acute distress iiith slight lespiiatoii stiidoi on deep inspiration Ears, 
nose and throat appealed cleai Tlieie iias niodeiate bmphoid hiper- 
plasia at the base of the tongue 

Indirect lai\iigoscopi reiealed noinial local coids Just beloii the 
1 ^ ^firge smooth pale tiimoi mass pi ejecting into the 

subglottic aiiiiai and partialli obstiucting it No nodes oi masses iiere 
palpable in the neck On Noiembei 1 1*156 direct larinogoscopi and 
lopsi Here easili accomplished and the patient letuiiied to her looni 



c'lindroma of tongue shoii ing 


t^plcal pat- 


easili Soon afteriiaid, hoiieiei, she dei eloped more seieie 
rpimf p'"',, and tracheotomi iias done giiing immediate 

relief of all respiratory difficultv 

pathologi repoit of the large sessile subglottic mass Has adeno 
arcinoma cMmdromatous t\pe On Not 12, 1956 total lartngectomt 
lesection of the Uinioi mass ttas done About a tear later she 
some difficultt swallotting There tvas no etidence of tumor 
complete relief ttas obtained bt gentle dilatation ttith 
rilled bougies to 44 F There has been no further difficiiltt in 
stvallotting to date 


HISTOLOGY 

The histologic diagnosis of the cylindionia depends upon 
lecognition of a lathei chaiacteiistic tissue pattern tvliich 
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has been lepoited thioughout the Iiteiature It diffeis fiom 
many othei new giowths in that it does not have any typical 
cells of distinctive shape, size and staining quality which aie 
diagnostic The pattein of the tumor (see Figs 1 and 2) 
leveals a glandulai stiuctuie which appears to aiise fiom the 
ducts of mucous glands The epithelium often shows a de- 



* 51 ?, , »*■ 


Fig 2 Cjlindioma of the Iirvirv 
pattein beneath intact mucosa (X30) 


po^^el weu of adenomatous 


geneiative metaplasia of the cubical lining cells^m o 
polygonal cells which have veiy little piotoplasm .g 

evidences a lathei stiikingly unifoim histologic ^ 

consisting of intei twining masses oi cylindeis of paie , 

cells surrounding lounded spaces filled by onias 

eosinophilic oi basophilic mateiial In many cy _ 

theie aie giadations fiom the unifoim and ^ tj,g, 

stiated pattein (see Fig 3) into moie solid elements, o 
patteins similai to basal cell epithelioma ^emon- 

lesemblance to ceitam basal cell skin tumois has b 
strated by numeious investigatois 

Both Ahlbom^" and Ringeitz== employ the teim basaliom 
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to desciibe these tumois In their studies theie is both a 
solid and a cystic vai letj* of basalioma, each having the histo¬ 
logic chai-acteiistics of cvhndioma, described many yeais 
earlier by Kiompechei^ undei the name “basallzellenkiebs ” 

The cylindioma (basalioma of Ringeitz, adenoid cystic 
carcinoma of Foote and Fiazelh^) appears to develop fiom the 
ducts of the mucous glands This may be in the major salivaiy 



Fl"- T 

(X200)"’ adenocistic \arietv of cilindroma (nasal caaita-) 


& an s (submaxillars* and sublingual have mucous compo- 
Ren s) 01 m the mucous glands widely distiibuted beneath the 
mucosa of the upper digestive passages (palate, tongue, lips 
mouth, pharjTix) and the uppei and lovrei lespnatorj* pas¬ 
sages'" These glands and ducts aie cleaily demonstiated 
eneath the mucosa of the tongue, palate, nose and laijTix in 
ig 4 The laige clear mucus-containing cells aie suiiounded 
bj smaller moie deeply staining cells Bauer and Fox'*" studied 
seieral cylindromas and concluded that these smaller deeply 
staimng cells gave use to the tumor These components are 
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called “basket cells” and are consideied contiactile elements, 
01 myoepithelial cells They desciibed the masses of epithelial 
cells as basket cell masses and named the tumoi “adeiiomyo- 
epithelioma ” In many mieioscopic sections showing both 
noimal glands and eaily tumoi development, theie appeals 
to be moie clearcut evidence of development of this tumoi fiom 
the duct cells (see Figs 5 and 6) 



Cylindiomas may lesemble mixed tumoi s, but usually they 
are found to be relatively ciicumscribed, about 2 to 4 cni ^ 
diametei and leveal little tendency to encapsulation Tie 
capsule, when piesent, is usually incomplete, piobably accoun 
mg foi the dangeious clinical chaiactei of the tumoi, namey, 
its tendency to persistent infiltiation The mass is usua i 
lelatively firm, yellowish, oi giayish white, having a 
enous appeal ance with lelatively little tendency towaid cys i 
degeneration or hemonhage 

Cyhndiomas of the tiachea and bionchi usually possesses 
chaiacteiistic appeaiance Inasmuch as they develop benea 



SOBOROFF CYLINDROMAS 


1395 


the mucosa, piesenting themselves as a smooth lounded mass 
piojecting into the lumen of the bionchus, they aie often 
coveied by intact bi on dual epithelium Their micioscopic 
appealance is almost identical with that of cylindromas else- 
wheie They may extend beyond the wall of the bionchus and 
aie capable of infiltiating widely into the suiioundmg lung 
tissue 

The histologic pattern of Case 1 (tongue) is demonstiated 










1 g 5 Tumor of tongue ^^lth normal mucous acini (pale) sunounded 
DJ ueep-staining tumor acini and ducts \—Normal acini B—Tumor 


in Figs 1 and 6 There are numerous discrete duct-like 
tubules observed scattered through the partly destroyed and 
infiltrated tongue muscle Some of the smaller masses appear 
quite solid All are made up of small oval or cuboidal cells 
iihich stain deeply The microscopic picture of Case 2 (nasal 
passage, middle turbinate region) is shovm in Fig 3 In this 
section there is more of the lacy, cystic pattern characteristic 
of an adenocystic carcinoma Here again the epithelial 
masses consist of small, uniform deeply staining cells with 
large nuclei and a scanty endoplasm In some areas there are 
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laige cell masses lesembling basal cell caicinoma, sometimes 
desciibed as a solid basalioma 

Case 3 (laiynx) also demonstiates the chaiacteiistic pat¬ 
tern of cylindioma with many mfiltiating adenomatous masses 
of deep staining cuboidal cells scattered through the stroma 
Portions of this tumor, however, evidence many small solid 
masses of deep staining cells 



FIs' G Cylindroma In Iilg-Iier power view demonstrates the appearance 
of duct oiigln (X200) 


The sections from three cylindromas, those of the tongue, 
nasal cavity and laiynx, respectively, reveal a variety of pa- 
terns, all of which have an adenomatous appearance an 
consist of typical cell masses of deep staining cuboidal ce 
with laige nuclei and scanty cytoplasm Despite this 
of patterns, even within a single tumor mass, there is 
overall uniformity of appearance readily recognizable as ein^ 
characteristic of cylindroma Numerous lepoits in the i ei 
tuie contain excellent illustrations which demonstia e 
typical appearance ” 
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CLINICAL ASPECTS OF CYLINDROMA 

Though the histologic pictuie of the cj^lmdromas possesses 
a rather chaiactexistic pattern, the clinical findings and couise 
of these tumois do not In a great measuie these are de¬ 
pendent upon the site of oiigin of the tumor It is generally 
agieed that these tumois originate from mucous glands which 
aie scattered throughout the mucosa of the upper respiratory 
and digestive passages The glands, with their ducts, may 
give use to cylindromas beneath the mucosa of the lips,®^ oral 
cavit\V= palate,= s5 phaijTrx,^^«^^«== nose,=='®=^" paranasal si¬ 
nuses,^' trachea,^® or bronchi 

These tumois may occur also in the large salivary glands 
These glands have large, mucus producing acini (see Fig 4) 
and many deep staining ducts lined with cuboidal epithelium 
In the large salivary glands, benign, so-called mixed tumors, 
are common, especially in the parotid gland,®®®'®*®® however, 
even in studies of large senes of parotid gland tumois, a high 
percentage is found to be malignant, either adenocarcinoma 
or cylindroma Quattlebaum, Dockerty and Mayo“ found that 
10 per cent of a series of consecutive primary parotid neo¬ 
plasms appeared to be adenocarcinomas of the cylindroma 
llTe This group of 21 patients had severe radiating pain 
and local fixation in over 40 per cent of cases, and facial nerve 
involvement was a commonplace experience Surgically, the 
tumors were found to be more infiltrative than encapsulated 
In this group there was an astounding recurrence rate of 75 
per cent' 

McDonald and Haven,^® in a senes of 339 cases, found 86 
cylindromas These produced sjTnptoms referable to the site 
of origin and were characterized by slow growth, innocence of 
then gloss appearance, and a marked tendency to recur fol¬ 
lowing treatment If cure is not accomplished, the tumoi 
usually progresses slowly, attested to by the fact that 22 of 
the patients lepoided in this senes lived an average of 7 4 
years vnthout cure 

The sjTnptoms and findings reported by numerous authors 
are quite similar Kramer and Som®® found that the over- 
lying mucosa was usually intact, although in some cases ulcera- 
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tion and bieakdown has been lepoited, especially m lesions 
involving the oial cavity - As was pieviously stated, the 
tumois aie pooily encapsulated and tend to infiltiate sui- 
lounding tissues, losing mobility, and becoming fixed They 
often aie sessile masses with a wide base and a smoothly 
lounded suiface 

Patients, in the senes being lepoided heie, demonstiated 
lathei chaiacteiistic findings The woman with a tumoi of 
the tongue was not even awaie of the presence of hei tumoi, 
which was found by hei dentist duiing the couise of a loutine 
exti action The mass itself was about 1 5 cm in diametei 
coveied by noimal tongue epithelium with no bleeding oi 
ulceiation Because of the paucity of symptoms pioduced m 
many instances, it is leadily undeistood why these tumois 
can be piesent foi a long peiiod of time befoie they aie 
noticed 

The second patient had a laige intianasal cylmdioma which 
pioduced the classical symptoms of caicmoma, umlateial o - 
stiuction and hemoiihage fiom the involved side of the nose 
The mass itself was smooth, nonulceiated, filling the an wav 
on the left side It was leadily lecognized as a tumoi on in¬ 
spection of the nasal cavity and X-iays levealed no bone in¬ 
vasion 01 destiuction Sections of the tumoi mass a ei 
suigical excision showed distinct peiineiual lymphatic m 
vasion (see Fig 7), coiisideied to be one of the seiious ma ig 
nant featuies of this type of tumoi 

The absence of a distinct capsule, the infiltiative tendencies 
and the invasion of adiacent peiineuial lymphatics lea o^^ 
high incidence of so-called lecuiience of the disease, wii 
may well be peisistence of a slow gi owing tumoi no com 
pletely eiadicated 

Rawson, et alin leviewing 160 cases of 
tumois found 11 cylindiomas They giouped these wi i 
other types of tumois as being of low-giade 
malignant papillaiy cj^stadenoma and mucoepideimoid urn 
Despite this “low-giade” classification theie was loca 
cuiience in 91 pei cent of the cylindiomas 

Many other obseiveis have lepoited a significant incidence 
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of caicmoma m salnaiy gland tumois, a high peicentage of 
these being cylindiomas In one seiies'= of 241 paiotid tu- 
mois, 17 4 pel cent weie lepoited malignant In another 
seiies^' of 81 primaiy submaxillaiy gland tiimois, adeno- 
caicinoma of the cylindioma type vas found in 18 5 pei cent 
of the cases These patients often had a biief clinical histoiy 
with pain and local fixation as pi eminent featuies There 



^ X ^vr s.jh 


■*• ‘c? 

about 


' ^*hotomicrog:raph of c^Ilnd^om'^ ot nasal caMt^ sho^^ln^; 
^'^phanc in\asion b\ masses of tumor cells Deep-'^tainingr 
the ligrhter ner\e fibei (N) are the tumor cells 


pen- 

cells 


'^eie pionoiinced infiltiation tendencies, Mith selectne inva¬ 
sion of neives The late of lecuiience was high Similailj', 
10 anothei study of 212 cases of paiotid tumois ' the incidence 
of caicinoma was found to be at least 20 pei cent 

^'lindiomas occuiimg in the laiynx, tiachea and bionchi 
Pioduce symptoms and findings chaiacteiistic of most tumois 
those anatomical sites The thud case lepoited in 
IS senes developed a turaoi in the subglottic legion beneath 
light hue vocal coid Her symptoms weie those which 
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tion and bieakdown has been lepoited, especially in lesions 
involving the oial cavity- As was pieviously stated, the 
tumois aie pooily encapsulated and tend to infiltiate sui- 
lounding tissues, losing mobility, and becoming fixed They 
often aie sessile masses with a wide base and a smoothly 
lounded suiface 


Patients, in the senes being lepoited heie, demonstiated 
lathei chaiacteiistic findings The woman with a tunioi of 
the tongue was not even awaie of the piesence of hei tumoi, 
which was found by hei dentist during the couise of a loutine 
extinction The mass itself was about 1 5 cm m diametei 
coveied by noimal tongue epithelium with no bleeding oi 
ulceiation Because of the paucity of symptoms pioduce m 
many instances, it is leadily undei stood why these tumois 
can be piesent foi a long peiiod of time befoie t ey aie 
noticed 

The second patient had a laige intianasal cylmdioma 
pioduced the classical symptoms of caicinoma, unila eia o 
stiuction and hemoiihage fiom the involved side of tie no 
The mass itself was smooth, nonulcei ated, filling the an n 
on the left side It was leadily lecognized as a tumoi on i - 
spection of the nasal cavity and X-iays levealed no 
vasion 01 destiuction Sections of the tumoi ^ 

smgical excision showed distinct peimeuial lymp n 
vasion (see Fig 7), consideied to be one of the seiious ma 
nant featuies of this type of tumoi 

The absence of a distinct capsule, the mfiltiative 
and the invasion of adjacent peiineuial lymphatics ea 
high incidence of so-called lecuiience of the 
may well be peisistence of a slow gi owing tumoi n 


pletely eiadicated 

Rawson, et al m leviewing 160 cases 
tumois found 11 cylindiomas They ahgnancy, 

other types of tumois as being of J ^niois 

malignant papillaiycystadenoma and mucoepideim 

Despite this “low-giade” classification theie A\as 
cuiience in 91 pei cent of the cylindiomas 

Many othei obseiveis have lepoited a significant inciden 
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otheis^' lepoited bionchial adenoma with metastasis and the 
pliotomiciogiaphic illustiations of these cases cleaily leveal 
cvhndioma McDonald leviewed the histological findings in 
27 cases of tiacheal tiinioi, among them being eight cyhndio- 
nias The symptoms and findings included dyspnea, stiidoi, 
iiheezmg, atelectasis, emphysema, cough, and vaiying degiees 
of hemoptysis X-iay studies often demonstiated a mass in 
the tiachea with encioachment on the aiiway Bionchoscopic 
examination levealed the site and extent of the tumoi mass 
snd peimitted tissue to be lemoved foi biopsy In some 
patients tieatment by bronchoscopic lemoval and fulguiation 
"as accomplished 

Reid== has uiged that caieful study of biopsy mateiial 
should be earned out, because so-called bionchial adenomas 
leveal distinct histologic patterns, the one being cylmdioraa 
which, of couise, has a much more seiious piognostic signifi¬ 
cance These should probably be treated surgically and con¬ 
sidered as low grade malignant tumors 

We call attention to the fact that all three of the patients 
Pi the senes being reported were women Four were women 
m Pollock’s series^^ of frve cases Others, Irkewrse, have noted 
3 Pieponderance of women havrng cylindromas The majorrty 
of these tumors occur in adults, but one has been reported as 
having occurred in a child ” 

METASTASIS 

There is sufficient clinical and histologic evidence to in¬ 
dicate that cylindromas should be considered as malignant 
tumors Ahlbom'" classifies some of them as “semimahgnant” 
hut it IS difficult to understand exactb’' what that means 
Since they are of glandular origin, the term adenocarcinoma, 
cylindroma type, would be more accurate, descriptive, and in¬ 
clusive Many of these tumors show a more anaplastic and 
less differentiated microscopic picture It seems reasonable, 
however, that the term cylindroma should be retained because 
it connotes a certain rather specific, although unusual histo¬ 
logic pattern There are a large number of reports in the 
literature describing metastasis from these tumors - 
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developed as a result of the piogiessive enlaigement of a mass 
enci caching on the an way She noted increasing dyspnea 
with some stridoi Examination levealed a laige, smooth 
sessile obstructing mass in the laiynx, immediately beneath 
the light vocal cord Biopsy levealed a cylindioma (see Figs 
8-a and 8-b) Tumors in the tiachea such as these have symp¬ 
toms in common Bi on dual tumois often bleed, and hemop¬ 
tysis in young peisons should give use to suspicion of a 
bionchial tumoi, possibly a cylindioma Cleif and Buchei'*" 



8-u Laijnx, aurg^ical specimen opened i)osteiiorlj . „ of 

smooth tumoi beiieatli the ilfflu tiue \ociI coid b— Endoscopic mc 
oHndroma of the lannx 


lepoited thiee histologic types of bionchial adenoma, one le- 
sembling cylindioma, howevei, in then senes, the clinical 
couise of all thiee cases was found to be about the same They 
did not considei it malignant and lepoited that these tumois 
did not metastasize, noi weie they influenced by uiadiation 
theiapy 

Adams, Steinei and Bloch'" took an entiiely diffeient point 
of view in then lepoit of five cases It was then opinion 
that it was impossible to deteimine if any polypoid 
tumoi would remain continuously benign They felt tha i 
extent of these tumois could not accuiately be deteimme 
X-ray oi by the bronchoscope, and that theie was 
clinically to deteimme development of metastasis 
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the surgical'^ method is the tieatment of choice, and that 
all accessible tumoi*s should have as wide an excision as pos¬ 
sible They expiess the thought that ladiation theiapy alone 
has little value in the ultimate cine of this type of tumor, 
paiticulaily vhen they occui in the paiotid and submaxillaiw 
glands 

Spies,^' m 1930, leported that cylindiomas weie ladiosensi- 
tive, and employed iiiadiation theiapy as the piimaiy means 
of tieatment Since that time Alilbom,’’ Ringeitz,=^ and Ed- 
vall'^ haie been the outstanding pioponents of a combined 
ladiosuigical appioach to these tumois The lattei (Edvall) 
leports the loutine use of teleiadium pieopeiatively (1 to 3 
fields, giving 2000 to 3000 ? to each), followed by suigical 
excision after the skin leaction subsides Following suigeiy, 
ladmm tubes weie applied to the wound cavity foi tliiee to 
foui houis Although most of the tumois lepoited tieated 
undei this legimen weie paiotid tumois, theie was an oveiall 
lecuiience late of only 3 6 pei cent and the late foi the malig¬ 
nant tumois was only 12 8 pei cent 

The patients in the senes being lepoited weie tieated by 
^'ide siugical excision of the tumoi The nasal tumoi was 
exposed bj' lateial ihinotomy, and the mass in the legion of 
fbe middle tuibinate was excised, togethei with the entiie 
lateial nasal wall No evidence of ethmoid oi maxillaiy sinus 
involvement was obseived Theie was peiineuial invasion 
levealed histologically, so that tins patient was given post- 
npeiative iiiadiation The patient with the laige subglottic 
tumor mass was tieated bv total laijmgectomy Since theie 
'las no evidence of spiead bevond the laiynx, no iiiadiation 
Was given 

The tieatment of cyhndioma m the tiachea or bionchi poses 
additional pioblems Wide excision of tiacheal tumois usuallv 
cannot adequately be earned out, so that bionchoscopic le- 
luoval, followed by fulguiation of the base is the tieatment 
of choice In the bionchi these tumois should piobably be 
floated by suigical excision The cyhndioma of the bionchiis 
has a moie seiious piognosis than the benign adenoma, there- 
foie, wide excision is the tieatment which will piobably be 
most effective Local tieatment thiough a bioncho- 
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and Info, J ^ Spread to the regional lymph nodes 

a Id latei may evidence widespread general metastasis 


lepoited an illustration of extensive, bilateial 

Llai -0 p' a recurrent cylindroma of the 

palate Russell^ shows photomicrographs of two cases of 
d stant metastasis, one from the oral cavity to the ilmm, and 
the other from the tonsil region to the lungs In each in- 
s ance le metastases reveal the typical pattern of cylindroma 


The patients in this present senes have thus far shown no 
evi ence of metastatic spread after a period of observation 
Of approximately two years A careful follow-up is main- 
me , orowing that the prognosis must be guarded since 
mese tumors often demonstrate a slow giovdh with late 
development of metastases 


fulhgau^'' reviewed 22 cases of metastases from “mixed" 
rmors of salivary glands The most common sites of me- 
as a ic spread were the lungs, pleurae and livei Less com¬ 
mon y involved were the bones, lymphatics, kidneys and spleen 
n eigrt of these cases the term cylindroma was applied to 
le umoi Li eight others, adenocaicmoma, malignant glaiid- 
u ar epithelioma, or cidindroma were considered It would 
appear trat 16 of the 22 tumors surveyed liaving metastases 
cjdindiomas oi cylindioma-like adenocarcinoma 
of the salivary glands 


TREATMENT 

Over the years the treatment of salivary gland tumors has 
me uded incision and curettage, enucleation, surgical excision, 
irradiation, and combinations of pie- and postoperative ir¬ 
radiation with surgical excision The most effective means 
of therapy for cylindroma in its variegated locations has not 
been clearly defined, although there is the current thought 
expressed that a combination of wide surgical excision and 
iiiadiation, before and after surger j’', promises the best results 

A review of the past literature and a study of the histologic 
features of the three cases in the senes being reported, cleailv 
indicate that cylindromas aie malignant tumors and should 
be treated as such Some obseiveis emphatically state that 
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The senes repoited heie demonstiates the classic histologic 
pattern of cylindioma (see Figs 1, 2, and 3) It indicates e 
vaiied sites at which such tumois may be found, and cleaily 
evidences the oiigin of such tumois fiom the mucous g an s 
This series, though relatively small, leveals the chaiactenstic 
development of this specific type of tumoi It has been oun 
ovei the years that these poorly encapsulated tumois tend to 
grow slowly and progressively infiltrate the sun oun ing is 
sues This occurs not only in the major salivary 
also in the buccal cavity, tongue, larynx or bronchi ey 
tend to recur after excision, and their rate of recuiTence is 
exceedingly high, so that the prognosis must be guarded 
They evidence a characteristic perineural lymphatic invasion 
This senes demonstiates the classic picture of peiineura 
IjTnphatic invasion, one of the outstanding clinical fea ures o 
this group of tumors 


Cylindromas of the upper digestive and respiratory pas¬ 
sages are best treated by wide suigical excision Many o 
servers in recent years have recommended surgical excision 
combined with radiation therapy, to assure the best results, 
although some clinicians still consider that these tumors are 
radioresistant and advise radical surgical management Manj, 
of these tumors occur in the parotid gland where the presence 
of the facial nerve in adjacent tissues makes surgery more 
difficult Despite this, surgical treatment is the best means 
of managing these tumois Janes*® strongly supports this 
vien in the management of parotid tumors and states, No 
case in which an adequate removal seems possible, even though 
the whole facial nerve must be sacrificed, should be treated by 
radiation alone ” 


The recurrence rate of cylindromas is so high and the dis 
ease so relentless in its course that treatment must ^ 
tituted early and adequately if a cure is to be effected Three 
cases of cjlmdroma have been reported in some e 
attempt to increase the body of e\udence 
gathered in the literature about these tumors 
ha%e all been treated ^Mth wide surgical excision 
of the tongue showed no evidence of extension beyond that 
organ and^as excised ^snth a xvide margin of normal tissue. 
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scope IS usually less satisfactoiy since it often cannot cleai up 
the distal lung suppuiation noi remove tumoi beyond the wall 
of the bionchus Severe hemoii’hage is anothei complication 
which demands an external suigical appioach 


DISCUSSION 


The question of the histogenesis of salivaiy gland tumoi s 
of the cylindioma type has not been settled to the complete 
satisfaction of all investigatois,®® howevei, it can be stated 
that at the piesent time a sufficient body of evidence has been 
collected in the woild literatuie to give much weight to the 
theory which favois the oiigin of such tumoi s fiom mucous 
glands and then ducts in the respiiatoiy and uppei digestive 
passages It is possible that in the futuie, with the develop¬ 
ment of new techniques such as tissue cultuie or miciostaining 
studies, additional information I’egarding histogenesis may e 
foithcoming 


In lecent yeais, Hempleman and Womack'® have conducte 
studies on mixed tumoi s to deteimine the oiigin of the myxo¬ 
matous and caitilaginous areas by means of miciocheraica^ 
methods These tests would indicate that the ‘ carti age 
in these tumoi s is of mesenchymal oiigin, and the 
changes in this epithelial tumor may be caused by so-ca e 
“oiganizei” substances in the tumoi ous epithelium 


Favata'® compaied tissue cultuies of paiotid tumoi s w 
cultures of duct cells fiom fetal parotid glands and found a 
both developed in essentially the same pattern His s u 
suggested that the pleomorphism that chaiacteiizes 
tumois may lesult fiom secondary changes in a neop as 
composed almost exclusively of epithelium 


£ 

The cylindiomas are a laige and lathei distinct gioup o 
new giowths with a lathei characteiistic micioscopic 
pattern, recognizable in giowths fiom aieas as 
atomically as the nasal passages, tongue oi bionchi 
chaiacteiistic pattein, piobably best desciibed as an 
caicinoma, cylindioma type, has now been of 

lepoited cases with both the clinical findings and le 


tieatment 
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Thiee additional cases of adenocaicinoma, cjdmdroma type, 
aie leported, including clinical findings, micioscopic study 
and inodes of theiapy 
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Such tumois in the buccal cavity aie usually accessible to 
suigical tieatment and can be excised The tumoi of the 
laiynx was a laige one immediately below the vocal coid 
Wide excision of such a lelentless giowth was accomplished 
by total lai yngectomy, encompassing the entiie tumoi and a 
maigin about it 

These tumois occuiiing in the nasal cavity, paiaiiasal si¬ 
nuses 01 maxilla adjacent to the maxillaiy sinus should be 
tieated by wide exposuie thiough an external appioach to 
the nose and lesection of the tumoi including the maxilla, if 
that, too, IS involved In tins senes the cjdindioma was lo¬ 
cated high in the nasal cavity Wide excision was accom¬ 
plished thiough a Feigusson incision, combined with exteinal 
iiiadiation theiapj'’, because of the piesence of peiineuial 
lymphatic invasion 

SUMMARY AND CONCLUSIONS 

Cyhndiomas appeal to aiise in mucous glands and then 
ducts and occui wheievei these glands aie found in the uppei 
digestive and lespiiatoiy passages 

Then histologic pattern demonstiates some vaiiabihty, but 
photomici ogi aphs have been pi esented to demonsti ate a i athei 
typical pattern lecognizable in tumois fiom many diffeient 
anatomical sites 

These tumois, pooily encapsulated, mfiltiate widely and 
have been shown to metastasize not only to legional nodes 
but also to distant sites 

Tieatment must be instituted eaily and adequately Wide 
suigical excision is the tieatment of choice, although many 
feel that combined ladiosuigical theiapy is moie effective 
Suigically inaccessible tumois should be tieated by iiiadiation 

The teim cylindioma seems to be so desciiptive of the typi¬ 
cal pattern of the tumoi that many have uiged its geneia 
acceptance Neveitheless, cylindiomas aie malignant tumois 
and the woid “cylindioma” alone does not cleaily leveal ns 
Since these tumois aie of glandulai oiigin, the teim adeno- 
caicinoma, cylindioma type, describes them moie compie 
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AN UNUSUAL CASE OF ETHMOIDAL MUCOCELE 
Surgical Management and Ten-Year Follow-up'' 


D A CORGILL, M D , 
Bruce F Holding Jr M D , 
and 

Robert G. Tromly, IM D , 
Dallas, Tex 


The case piesented lieie is significant because of its etiologj-, 
clinical couise, suigical collection, and especially because of 
its extended and closely evaluated postopeiative peiiod 

A mucocele is basically a letention of mucoid secretions 
within a paianasal sinus that niav lesiilt in eiosion of its 
'^y confines Theie is some disagieement as to exactly 
"hat stiuctuial components aie necessaiv foi a diagnosis of 
mucocele The following classification has been offeied ^ 


^ Mucocele This type is consideied to be a “tiue 

mucocele” and consists basically of a thin-walled saculai 
swelling The membianous capsule consists chiefly of goblet 
s Its letamed mucinous secietions aie thin and lemon 
Je oiv in color Tlieie is a notable lack of mflammatoiy 
responses Such a C3-stic stiuctiue maj' have eiosive potential 
uuu piobablj’- has its oiigm from an occluded goblet cell 


^ Secondary Mucocele This type is chaiacteiized bj’ a 
of thick wall of sinus mucosa Thei e is pi esei vation 

he lining epithelium, but no particulai piedominance of 
Sandulai elements Evidence of chionic inflammation is 
Usually present The contained fluid, piobablj’ an exudate, 
may yaij’ widety in chaxactei fiom sei ous to a thick gieemsh 
® u ge with cholesteiin cij^tals When purulent exudate pie- 
ominates, the structure is often referred to as a pjmcele 
^^^uudaij’ mucoceles are more fiequentlj' encountered 
un the “true” tj^pe and piobabty have then inception in 


pita Department of Otolar^ npolo^i A'eterans Administration Dos- 

t^eUnnerslt^ of Texns Southwestern ’Medical School Dallas Tex 

accem^A manuscrint r*»ceived in Th* L.a^^ nsroscope Office and 

pcea for publication Jul\ 15 
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peiiostial line becomes indistinct while the sinus wall assumes 
a smooth outline with a loss of septa and scalloping bony 
eiosion of a sinus wall may at times be appaient n occa 
sions the eiosion may be so marked that a tiue^maignan 
tumoi may be suspected fiom the loentgenogiam 


CASE REPORT 

Prescitt History The patient, a 30 j ear old ^^hlte 
to the ENT service on Feb 11. 1349. co^P^^ining of continuous^he^^^^ 
aches for the past three Meets The headaches v. r . ^^er the 

and incapacitating The “hursting” t>pe P®"' . ^ lUg age of 

central portion of the forehead The patient stat resulted in a 

eight lears he ivas kicked in the face bi a ^,^'®^XcheB in his 

gross nasal and facial deformity He g mnce the accident 

childhood, and a partial loss of iision in the left eje since t.ae 
At tunes he has a clear, ivaterj to-thick mucoid ^^sal discharge that^s^em^ 
to bear no relationship to his headaches Since 19to taking 

become much more seieie, and for the past fen =intp«; that because 

as many as 20 aspirin tablets a dav for r^tief He states^ that be^caus^ 

Of his continued pam he has become ver> imtable ^ * since his 

on anj t 5 pe of work He has not held ^e^bremploMnent since ms 

armi discharge, but has iiorked as a day „ j,,p sudden 

alleges to have frequent clashes with his Anni OMmateb 

emotional outbursts and inability to control his feeh 5 P relieie his 
tMo years ago he began to drink alcohol to excess in oidei to relieie ms 

Pain and nervousness 

Past Hxstorij The folloning portion of th® hmmri 'las 
by official military sources and from the recoids of pre io_^ P ^ 
tions The patient seiied m the aimed foices fiom Noi oO uniu 

June 19, 1943 During this period he was seen m J._„a 

numerous occasions because of headache He iias eientua y P 
and giien a neuropsichiatric discharge Following his from 

the sen ice he i\as not hospitalized again until Febiuary , ^ „ 

time he iias tieated for pneumococcal meningitis He apparOTtiy re 
coveted completelv after antibiotic theiapi and ^ ttpA 

hospitalization i\as not until Nov 12, 1948, at -which tune 1^® thma-nx 
to a neuiopsichiatnc seiiice foi eialuation ® ^ msal dis* 

however, iihile in the hospital he deieloped a thick 
charge, nuchal rigidity and fevei No oiganisms " ®'® 
spinal fluid, but the cell count reiealed an in®^®®®® 

leukocites The hospital lecord stated that no ®y^®P®® ?mties^and 

fluid rhmorrhea v.as found He -was again tieated with antibiotics an 

released 

Physical Examination Examination at the time uq 

otolaryngologi reiealed a -well deieloped Csee Fig 1) 

acute distress, but complaining of localized frontal be rp^ular ENT 
Temperature 98 6“ blood pressure “0/VoVrrtm Laddl"tfpe deform 
examination reiealed the nose ^rossli deformed by crusted exudate in 
with a scaried and distorted nasal lobule .yas moderately 

both naies The mucosa of the uas 

hiperemic as Msualized bi nasopharvngoscop P 

noted A gloss hemianopsia vias piesent in the *. 

e\e The remainder of the examination vas noncontiibutor 

Ophthalmological consultation confirmed the hemianopsia -which was 
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the complete occlusion of the natuial diainage system of the 
sinus involved 


Mucoceles aie not lare but can be consideied uncommon 
The age incidence vanes widely, but the aveiage is aiound 
40 yeais The sex appeals to beai little lelationship The 
fiontal sinus is the most usual site with the ethmoid labyiinth 
next in fiequency The sphenoid and maxillaiy sinuses aie 
laiely affected = 

The pathophysiological mechanisms necessaiy foi the de¬ 
velopment of a mucocele aie disputed, but most authois agiee 
that inflammation and occlusion of diamage aie piime fac- 
tois 


Occlusion and infection may occui duiing the couise of a 
vaiiety of common pioblems, such as a seveiely deviated nasal 
septum, nasosmal allei gy, nasal polyposis, or possibly benign 
tumefactions Tiauma to the face and head with lesulting 
fiactuie of the sinuses may be the antecedent cause Pievious 
suigeiy to the fiontal and ethmoid sinuses may at times be a 
factoi Weille, in a leview of 276 external fiontal sinus 
opeiations, found a total of 16 postopeiative mucoceles Tlui- 
teen of these followed a Jansen-Lynch oi Kilhan type pio- 
ceduie, while only thiee weie subsequent to obhteiation of 
the sinuses ® 


The dangei in a mucocele lies in its lather maiked tendency 
foi slow incipient expansion into neighboi mg cavities of t ie 
skull The signs and symptoms produced by such a giow i 
ale 1 elated to its expansion into oi piessuie upon adjacen 
stiuctuies It may eiode into another sinus cavity, mto le 
nasal cavity, mto the cianial cavity, or mto the oibit Because 
of the lelative fiequency of fiontal sinus mucocele, and wi i 
its predilection foi involving the oibit, the ophthalmologis 
IS often the fust physician to encountei the patient with suci 
a giowth 


The diagnosis is suspected when any cystic type 
volvmg a paianasal sinus can be demonstiated A 
genogiaphic examination of the aiea involved is usually ig 
infoimative The involved sinus chaiacteiistically 
expanded with a deciease in its density The usual m 
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periostial line becomes indistinct while Bony 

a smooth outline with a loss of septa and sea occa- 

erosion of a sinus wall may at times be Tnalismant 

sions the eiosion may be so marked that a ii ^ 
tumoi may be suspected from the loentgenogiam 

CASE REPORT 

Present History The patient, “'Earning S'^continuous head 

to the EXT serMce on Feb IL 19«. described as severe 

aches for the past three m eeks nam was localized over the 

and incapacitating The ‘bursting ■elates that at the age of 

central portion of the forehead The pati ^ -wiiich resulted in a 
eight vears he was kicked in the ^ace h ^enodic headaches m his 

gross nasal and facial deformity He desci since the accident 

childhood, and a partial loss of vision in ^ T,Tsai discharge that seems 
At times he has a clear, wateri-to-thick ""^L'^'l^^s heldaches have 

to bear no relationship to his headaches -vears he has been taking 

become much more severe, and mo states that because 

as many as 20 aspirin tablets a dai cannot concentrate 

of his continued pain he has reSar 

on anv t^pe of work He has not held re^iar 

arm\ discharge, but has worked children due to sudden 

alleges to have frequent clashes with Lis wn feelings Approximatelv 

emotional outbursts and inahiliU to excess in order to relieie his 

two years ago he began to drink alcohol to excess in oiuvi 

pain and nervousness 

Post History The following „ocds of previous hospitaliza 

bv official Inlllta^^ sources and from fmm Xov 30, 1942 until 

tions The patient served m the m the dispensary on 

June 19, 1943 During this PenoL he was g\entuall> hospitalized 
numerous occasions because of Leadache „ „ 1 ns discharge from 

and given a neuropsi chiatric discharge A pgij®narv, 194S, at which 
the service he was not hospitalized us He apparentlj re¬ 

time he was treated for pneumococci m g released His next 
covered complete!' after at^hich Ume he 'vas admitted 

hospitalization was not until Xov 12,194k a ,r,sulvn shock therap' , 

to a neuro-ps'chiatnc seivice for e'aluation nasal dis 

however, while m the hospital he ^evehmed a thi^^ muco 
charge nuchal rigidity and fc®*' ° ^ increase in polvmorphonuclear 

spinal fluid but the ceU count no e'^deuce of cerebro spinal 

leukoc'tes The hospiC^ treated with antibiotics and 

fluid rhinorrhea was found He was again treateU witn a 

rcl-CELscd + 

Phiisical Examination Examination at the time of in no 

r £ %£?r Lr«u'.'r?, isnssL ™StoS»ria. 

hf^eremic as insualized b' nasopharjngoscop' Co^lete 

, i ,rross hemianopsia was present in the nasal 
eie^'^The ^mainder of the examination was noncontributor 

Ophthalmological consultation confirmed the hemianopsia which was 
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ethmoidal mucocele 
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tin* the patient had a lai ge mucocele m the i egion of the ethmoid sinuses 
The following opeiation uas peifoimed on Feb 10 1949 

Fndei genei al endoti acheal anesthesia an e' ebi o\\ incision for ex 
Posuie of the fiontal and ethmoid sinuses i\as made on the right After 
the soft tissue and periosteum were eleiated neai the mednl canthus 
a thick nail c\st daik green in coloi was encounteied Theie nas 
maiked eiosion of the oibital nail of the anteiioi ethmoid cells and of 
the nasal bones The lattei terminating inferioiU in a featheied edge 
at their midportion A similar incision nas then made on the left side 
and joined acioss the root of the nose The nasal bone and orbital nail 
of the anterioi ethmoids nere similarl' iniolied on this side The cist 
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Fig" 3 Photoglyph of pytipnt ten >eais postopeiaH' 


had completelj leplaced the entne ethmoid labjnnth 

addition had eroded into the lowei thud of the sinuses 

destroying the floois and am lecognizable ducts ine ii jj, 

were filled ^'>th thick, dark gieen secretions iihlle "f jaleralL 

durlted and polypoid in natuie After the f ® f e 

flnrt Dosterioilj, It was necessary to open it to facilitate lu aa,e,ous 

ScKts consisted of a daik gieenish viscous fluid, in which nume 
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cholestenn cnstals ^\e^e noted Aftei the sac was dissected infenorlv 
the remaining caMty communicated thiough a wide aperature with each 
side of the nasal vault Superior^, the dehiscence in the floor of the 
anterior cranial fossa could be palpated in the midline and measured 
approximately l%x3 cm Ko cribriform plate could be identified All 
of the c\st was then remoied except for its superior aspect, where it was 
left in situ as a cohering for the dura mater in the floor of the anterior 
cranial fossa Xext a bilateral radical obliteiati\e frontal sinus pro- 


I 



Pig 4 X-raj of paranasal sinuses ten \ears postoperati\el^ showing 
residual defect in ethmoid area 


cedure was performed Seteral lateis of gelatin foam were placed over 
the defect in the floor of the skull Iodoform gauze was then utilized as 
intranasal packing The incision was closed and a pressure dressing ap¬ 
plied There was a brisk hemorrhage during the procedui e and the patient 
receited 1,000 cc of blood while on the table There were no surgical 
complications 

Ivimediatc Postoperative Period The patient maintained a tempera¬ 
ture of 100° to 101° for the first three da^s postoperatn el\ and then 
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became atebule and lemamed so The sutuies weie lemoved on the 
tilth postopei ative dai The nasal packing was giadually lemoved and 
uas completely out bj the tenth postopei ative dav The patient vas 
maintained on antibiotics foi thiee weeks The pathologic lepoit on 
the suigical specimen Mas compatible ivith a mucocele (secondary tjpe) 
Examination b\ the thud Meek postopeiatively levealed a slight flattening 
of the foiehead The exteinal wound was completely healed Naso 
phaiyngoscopj shoved the aiea pievioiislj occupied by the mucocele to 
be appaient noM' as a concavity The loof of the nasal vault appealed 
to be paitially lined bj gianulation tissue and paitially by ingiowing 
mucosa The patient’s headaches giadualh subsided and he vas dis 
chaiged one month aftei suigeiy 

FoUoiifUp Coiiise This patient has been folloved at inteivals foi a 
peiiod of ten \eais The last examination piioi to this lepoit was Pebiu 
aiy, 1959 At this time the patient piesented a pleasant, pleasing, co 
opei ative peisonality He is fiee fiom headache, except foi an occa 
sional “tension headache" in the back of his neck Minch he expeiiences 
aftei an undulv tmiiig dai woiking in his diugstoie, M’hicli he owns 
He IS fiee of nasal dischaige oi discomfoit except M’hen he has an upper 
lespiiatoiy infection Minch he expeiiences infieqiiently His anosmia 
has peisisted He has had no moie s\mptoms of meningitis oi sinusitis 
His alcohol consumption is no longei a pjoblem, and he states that he 
and his familj nov enjov a wholesome lelationship Examination on 
the last visit levealed the pieviously desciibed nasal defoimitv and mini 
mal foiehead defoimity The mucous membianes of the nose appeared 
healthy Nasophaiyngoscopj levealed a definite concavit} occupHtiP 
the 1 egion of the ci ibi iform plate This ai ea appeared to be lined bj 
noimal health} mucous secieting membianes, and no gianulation tissue 
Mas in evidence Tiansnntted pulsation of the oveihing ceiebial coitex 
Mas noted (see Pigs 3, 4) 

COMMENTS AND CONCLUSIONS 

The antecedent cause of this patient’s mucocele would 
seem to be his facial tiauma in eaily life Although his com¬ 
plaints of headaches had appaiently existed fiom that time, 
it was some 23 yeais latei befoie the cause of such headaches 
was detei mined 

In this age of lapidlj’’ incieasing facial tiauma, fiactuies 
of the sinus cavities aie natuially inci easing piopoitionately 
The piimaiy emphasis in the management of sinus tiauma 
IS the pievention of infection and its sequela, and the lestoia- 
tion of function and cosmesis It would also appeal advisable 
to give moie consideiation to the piobable but often long 
delayed pathology which may lesult fiom such tiauma As 
expel lence mounts and long teim obseivations inciease, it may 
indicate that moie vigoious initial theiapy will be necessaiy 
in such injuiies This is especially tiue if theie is a histoiv 
of pievious sinus infection oi uppei lespiiatoiy alleigy 
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This patient also had at least two episodes (and piobably 
moie) of bacteiial meningitis, piobably lesulting fiom the 
destruction of the usual naso-cianial baiiieis The associa¬ 
tion of intiacianial infection and lecent previous or co-existent 
head trauma is not infrequent, however, the coincidence of 
acute meningitis with chronic disease else\%heie in the skull 
IS generally neglected Such correlation, however, is a funda¬ 
mental precept in the management of chronic suppurative 
states about the cranial cavity, the time honored province of 
the otolaryngologist It should be our responsibility to dis¬ 
seminate such a concept more widely 

This individual’s personality stamp of psychoneuiosis seems 
to have plajmd a substantial influence in his delayed diagnosis 
patient vho bears such a stigma should be critically 
examined Functional disorders are so frequent in all aspects 
of modern medicine that one may become exceedingly com¬ 
placent about making such a diagnosis It would appear that 
sjTnptoms involving the head and neck structures are more 
leadily ascribed to a functional basis than are complaints 
pertaining to other areas of the bodv where physical examina¬ 
tion IS less demanding 

The surgical correction of a mucocele involving the fronto- 
ethmoidal area is at times difficult In this instance no at¬ 
tempt was made to remove the mucocele in Mo The superior 
Mall of mucocele was left intact as a covering for exposed 
dura of the anterior fossa To dissect this poi-tion of the wall 
fiom the dura might have resulted in a dural tear, cerebro¬ 
spinal fluid ihinoiihea oi possibly postoperative intiacianial 
infection If the sac had been removed in this area it may 
also have required the application of some substance such as 
fascia or skin graft, as covering for the dura By leaving 
the sac lining composed of sinus mucosa, functioning mucous 
membrane apparently has resulted Marsupialization of the 
sac seems to have allowed recovery of the mucosa to a func¬ 
tional state, and at the same instance provided an adequate 
covering of the bony dehiscence 

In the case presented here the mucocele had eroded into 
three adjoining ca\nties the nasal, the cranial, and the 
frontal sinuses, the latter being extensively diseased Be- 



1420 


CORGILL, ET AL ETHMOIDAL MUCOCELE 


cause of these opeiative findings, the incapacitating symptoms 
and the piotiacted clinical couise, the obliteiative type o 
fiontal pioceduie was cleaily mandatoiy The 
defoimity was minimal, and the patient did not P 

collection of his blow oi of his pie-existmg nasal defoim y 
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treatment of laryngeal papillomatosis 

WITH BOVINE WART VACCINE REPORT 
OF CASES" 

0 P Moffitt. Jr M D , 

Wichita Falls, Tex 

Wart vaccine of bo\nne oiigin is commonly employed in 
veterinaiy medicine foi tieatment of papillomata of the oro- 
phamigeal membianes of domestic animals and pets This 
has been piepaied by extinction and foimalm tieatment of 
^arty masses fiom healthy young calves^ Moie lecently, a 
bovine vaccine of embiyonated chick embiyo oiigin is avail¬ 
able Rathei unifoimly good lesults aie anticipated, pai- 
ticulaily in the tieatment of cattle and dogs Occasionally, 
autogenous vaccines have been effective aftei failure of 
commeicially piepaied vaccines 

A j'oung female child with lapidly gi owing papillomata 
Piesented a dangeious clinical couise in spite of tiacheotomv 
and lepeated avulsions of the diseased tissue The effect of 
bovine vaccine was tested A lathei diamatic cessation of 
legioivth occuried This, and thiee subsequent cases in which 
the use of vaccine may have had some influence on the couise 
of the disease, aie piesented 

Pi 101 to its use, the bovine wait vaccine was further pio- 
cessed by passing it thiough suitable filteis and cultuiing 
for contamination A couise of injections i\as then given to 
a volunteer, who lepiesented an adult lecuiience of laijmgeal 
Papillomata 7 


REPORT OF CASES 

Case 1 SN vras first seen in Julv, 1955, at the age of t\so -veais She 
had been treated for hoarseness of six to eight ■weeks’ duration, with 
Various antibiotics A direct la^^ngoscop^ at this time repealed a rounded 


•From the Department of Otolar> ngolog\ W’lchita Falls Chnic-Hospital 
tCarl Prichard ‘Wichita Falls Tex prepared this \accine from \eterinar\ 
stock and took a series of injections No beneficial results were apparent 
nor Was there an\ indication of ill-reaction in his case 
Editors Note This manuscript recei\ed in The I>ar> ngoscope Office and 
accepted for publication April 26 195** 
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nodiilcii mass wliich was lemoved fiom tlie aiea of the anteiior commis 
sine The pathologic diagnosis ivas papillomata On hei lelease from 
the hospital, she was placed on a couise of tetiacvcline dings, which were 
continue 1 tlnough the ne\t si\ weeks 


Dining the lemaindei of lO.'iG, she was hospitalired on thiee diffeient 
occasions foi giadiially inci easing hoaiseness and wheezing respiration 
on e\ei(ion In each case, papillomatous masses w'eie avulsed fiom the 
Iai\n\ Tetiacvclines weie given foi toui to siv weeks, and on two 
occasions podophvllum was applied locally to the laivnx 


In lanuaiv, lOGO, she developed an episode of tonsillitis and fevei 
with incieasing lespiiatoiy obstiuction wdiich leomiert a tiacheotom> 
Subsequent diiect laivngoscopv showed a maiked evtension of papil 
lomatous mateiial, with obstiuction ol at least two thuds of the glottic 
lumen, this was avulsed An applicatoi of cotton soaked in ladioactivc 
phosphoius foi the puipose of pioviding localized Beta ladiation was 
piepaicd A suiface dose of iiiadlation w'as given following avulsion of 
the papillomata* She w'as leleased fiom the hospital with the tiache 
otomj tube still in place 

Within thiee inontlis' time theie was siitticieiit legiowlh of papilloma 
tons mateiial to occlude the laivn\ Difficulty with lespiiation was noted 
at anv time mucus obstiucted the tiacheotom% tube Duiing the lattei 
pait of Apiil and eaily May, 195G, she was given Pieinaiin undei siipei 
vision of the endociinologist This, howevei, was abandoned attei ap 
pioximately two weeks on fuithei eonsideialion of systemic effects 

Some legiowth was evident on examination din mg lime and again in 
Septenibei, 1950 On tliose two occasions it wms necessaiv to lemove a 
modeiatc amount of poUpoid mateiial fiom tlie hiiviix, because she was 
lelying eutiiely on the tiaclieotomv tube loi lespnation 

Removal of the papillomatous masses became necessan again on 
Decembei 5, 195G Followung this tieatmeiit a couise of bovine wait 
vaccine was begun Doses of 1 cc, 3 cc, 5 cc, and 5 cc again were 
given at thiee day inteivals tlnough Decembei 20 

III Febi iiai v, 1957, it became evident that hei voice, instead of ilmumsh 
iiig in volume and claiitv duiing the next two oi tliiee w'eeKs, bad 
giadually impioved B\ nniioi examination it was tbougbl that the 
colds w'eie cleai 

In Maicli 1957, dnect laiMigoscopy wxis again earned out and showed 
the laiynx to be fiee of papillomata She wms given an additional i co 
dose of bovine wait vaccine at this time 

Dm mg Apiil and May, 1957 she apjicaied to have some 
Intel mitteiitly with lespiiatioii and an occasional squeaky voice 
uppei lespiiaton infections On Tuly 9, 1957, no papiliomala set 
on dnect laiyngoscopy Tiie glottic clunk appealed adequate, aluioig 
theie was some suggestion of webbiiig of tJie anteiioi commissuie i 
tiaclieotomj tube wms lemoved 

Subsequent examinations tliiougli the leniaindei of the yeai 
a deal laiynx Duiing the suniniei moiitlis, liowevoi, it became 
that tlicie was a well defined webbing ol the anteiioi commissuio 
was tieated hi incision of the web and letentlon of an ‘ ‘„g 

between (he vocal coids, foi a five week peiiod of lioalmg ^ 

1 amoved dining Inly, 1958, and the voice was excellent foi ” ,gn„y 
months, w’hen a sudden episode of hoaiseness developed On '•'iijneo 
and 1 C examination at this time a small inflainmatoiy gianuioi a 


•The applicator was 
was mcasuicd dIrocUy 


piopaied Di loo D Steed, 
and dosape lime of application 


surface raiiintfon 
computed 
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remo\ed from the site of the pie\ious aci>lic implant Following this 
the loice remained satisfacton and alr\\a^ good foi the lemainder of 
the \ear 

Case 2 MO was fust hospitalized at the age of two and a-half lears 
on Dec 6 1955 He was seen in the licspital emelgenc^ room after an 
apparent “asthma” of six weeks’ duiation, which became piogressneH 
irorse A tiacheotoni^ was letpiiied as an emeigenc\ proceduie Two 
weeks later dii ect lar^ ngoscop\ w as cai i led out, and a lai ge papillomatous 
mass was obsened to fill the anteiioi half of the glottic chink with 
extensions posteiioih on the right side, these masses weie avulsed 
Papilloma of the laimx was diagnosed microscopical!' Aftei a few da's 
of observation the tracheotom\ tube was lemoxed and he was released 
from the hospital with a good voice and lespiiator' exchange Tetra 
c'chne drugs weie given during hospitalization with instiuctions to 
continue these foi approximatelv six weeks aftei i el ease fiom the hospital 

Thiee months latei he was doing well and had verv little change in 
his voice 

Six and a half months latei he dev eloped some hoarseness, foi vv hich 
hospitalized and le examined bv diiect laivngoscopv (June IS 
o6) A small amount of papillomatous mateiial was avulsed and 
Ponoph'Ilum was applied to the laivnx He was again instructed to use 
ctracvcline orallv for foui to six weeks 

, *iot letuin for four months (Novembei, 1956), at which time he 

an developed an uppei lespiratoiv infection and had some difficult' 
breathing Aftei antibiotic diugs foi several da's, direct laivngoscopv 
carried out again tracheotomv became necessarv duiing the P^O' 
Mure Recurrent papillomata were seen and removed He was released 
irom the hospital with the tiacheotomv tube in plac on Dec 7, 19o6, 
PProsimatelv one vear after his first hospitalization Oral tetiacvcline 
orugs were again emploved Latei in the month indirect larvngoscopv 
suggested a slight recurience of papillomata 

During Pebruai' some hoaiseness was again evident, duiing which 
'tne satisfactoiv miiioi visualization of the laivnx was not obtained 
ovine wart vaccine was given with a test dose on Feb 22 and 5 cc on 
March 1 

He was hospitalized on Xlarch S 1957 with the tracheotomv tube still 
u place On lawngoscopic examination a well-defined pad of papilloma 
boted attached to the aiea of the posteiioi conimissuie with smallei 
Paudings along the ventnculai band Cupped foi ceps were again em 
® to avulse all visible tumor tissue in the lawnx Followung his 
•ease from the hospital, he did not letuin foi continuation of the bovine 
papilloma vaccine 

Hospitalization w as arranged again June 12 1957, at w hich time he 
as vveaiing the tiacheotomv tube satisfactoiilv, and was able to w^b 
Plug in the tracheotomv tube indefinitelv A w ell developed regrowth 
. papillomatous masses was noted and was lemoved Several davs of 
ctracvcline medication were given during hospitalization and appaientn 
used for a few davs aftei leavung the hospital 

..Huring Julv and earlv August he was returned to the office and, on 
nese occasions did leceive a definitive amount of vaccine Doses oi 
ec at weeklv intervals were given for four weeks followed bv a final 
Use on Aug 16, of 1 5 cc of the vaccine 

Hospitalization was again arranged on Sept 24 1957 At this t’bie a 
rerj small amount of papillomatous tissue was noted on both sides 
fUe anterior commissure These weie removed and an additional dose 
uf vaccine was given while in the hospital 
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Following this, he was talking quite well, and examination by direct 
laiyngoscopy was arranged for Dee 30, 1957 On this occasion the larynx 
was clear and the tracheotomy tube was lemoved 

On March 15, 1958, appi oximately five months after his last dose of 
vaccine, he was hospitalized for lepair of tiacheal fistula The laiynx was 
examined at this time xvithout indication of recurrence of papillomata 

Case 3 D M, a three yeai old white female, was first seen on July 18, 
1958, foi hoarseness since the pieceding February, followed by loss of 
voice She had been seen elsewhere and was advised that there was a 
"growth inside the voice box,” for which laryngoscopy xvas recommended 

She was hospitalized and diiect laiyngoscopy carried out Anesthesia 
could not be used because of obvious retraction of the chest on any ex 
citement oi effort On exposuie of the laiynx with the direct laryngo 
scope, the anterioi one half of the glottic chink was filled with an iiiegu 
lai nodular mass A large portion appealed to be pedicled fiom the 
anterioi commissure This central mass was giasped with forceps, and a 
sufficiently large mass of tissue was lemoved toi restoiation of the 
airway Microscopic study subsequently repoited benign squamous papil 
loma 


Following inti adei mal tests on the same day, bovine ivai t vaccine, 0 3 cc 
was given Two days latei an additional 0 6 cc was given She was 
leleased from the hospital with excellent lestoration of the aiiway, and a 
hoaise voice Two additional doses of bovine wart vaccine in 1 cc inje® 
tions xvere given duiing subsequent weekly inteivals 

She was hospitalized again aftei a 28 day inteival At this time the 
voice was still husky On direct examination theie xvas a marked dimmu 
tion in the amount of papilloma piesent A 3 oi 4 mm mass was noted 
in the anterioi commissuie and anothei similar sized mass I’l the mio 
coidal aiea on one side Following avulsion of these masses, the voice 
was of fan quality An additional 1 cc of bovine xvart vaccine was given 

She was seen again aftei an inteival of three months She had done 
veiy well except that the voice was intermittently somewhat hoaise a 
this time, examination of the laiynx showed lounding effect the an 
teiioi commissuie somewhat suggestive of w'ebbing A biopsy taken tio 
this aiea lepoited no papillomata 

Tetiacycline diugs w^eie employed foi foui to five days, only at the time 
of hospital admissions 


Case 4 M Z was first seen on July 15, 1958, at the age of 14 y® ’ 
with a complaint of peisistent hoaiseness Papilloma of the laiynx 
been discoveied at the age of six, during the couise of clinical invest g 
tion of the cause foi convulsions in his sleep He had had an aonoi 
voice from the time he leai ned to speak Papillomatous masses 
lemoved from the larynx at this time, and he did fairly 
next five or six yeais Duiing the last two yeais, howevei, j,g 

laiyngoscopy and lemoval of lecuiient papillomata on three o®®a 
The last pioceduie had not impioved his voice An abnormal j^g 

impaiiing his school activities psychologically, and at the same i 
had excessive diead of fuither laivngeal proceduies 

On examination of the laiynx there was a well defined pad of 
matous material in the anterioi commissuie, and a small mas 
aiytenoid and the opposite ventricular band 

Initial medical treatment consisted of auieomycin, which 
for 30 days At the same time he was given estiogens tor ini 
nebulizer Around the first of September, 1958, the gubstUuted 

continued and a mixture of corticostei oids wuth antibiotic s 
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punng medical therap\ no change was noted in the appearance of the 
larvnx 

On Sept 26 direct larvngoscop^ vias carried out, and the mass in the 
Mterior commissure and extending along the anterior cord was removed 
^ obsenation a small patch of papilloma situated on the top 

of file 1 entncular band was not disturbed Bonne wart taccine injections 
^ere started the doses being given at weekU intervals starting with 1 cc 
men 15 cc and finalh 2 cc 

Postoperativelv, the loice was definitely improied but lacked good 
Qualiti During the succeeding month howeier his voice continued to 
improve Re-examination on Oct. 11, 195S, showed a \ery slight webbing 
m the anterior commissure and the area of papilloma v hich had not been 
excised had disappeared spontaneous!' 


ADDE-VDUM TO CASE HISTORIES 

P . showed reccrrence of papillomata on re-examination 
dni a course of chick embrjo wart xaccine and tetracvcline 

the next two months was negatixe without effect An 
tauf^T"^ ^^ecine is being attempted bv Dr E W Ir'me, Jr lYichita 

^ ^ Anthoni, Fort Worth Tex reports the use of bovine laccine 
two cases wnth considerable regression in one instance, and no effect 
m the second 


COMMENT 

With the exception of Case 3, prolonged couises of wide 
spectium. antibiotics weie employed For this case, use of 
antibiotics was dehberately limited to a few days postopera- 
itely 01 durmg the course of acute infections 

In 1950, Holinger and his associates- reported on the use of 
auieomycin therapy m heavy doses and prolonged administra- 
bon for control of recurrences of papilloma of the larj-nx He 
I’eported seven cases which had shown regression in the 
Siowth In 1951,3 he leported two additional cases and noted 
that a clear lar\-nx had been obtained m three cases treated 
in the fust group, and there was a regression in the growths 
of the remaimng four. 

Shortly after the publication of Holinger’s first paper, I 
had occasion to treat a two-and-a-half-year-old white male bj* 
this method with success 

Capps^ surveyed treatment of papilloma of the larynx by 
circulating a questionnaire to a number of colleagues He 
concluded that no presently accepted therapy will control this 
disease. The various treatments advocated are listed He 
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notes the frequency with which stenosis of the laiynx lesults 
from violation of the anteiior commissuie suigically Web¬ 
bing of the anteiior commissuie became a definite pioblem in 
Case 1 

Webb’ lepoited five cases of papilloma of the laiynx which 
were treated with antibiotics, and, in paiticulai, auieomycm 
Pi of lies of 15 additional unpublished cases tieated at the 
State Univeisity of Iowa Hospitals weie given He concluded 
“that massive and long-continued antibiotic theiapy, with 
auieomycm in paiticular, effectively supplements suigeiy in 
the tieatment of laiyngeal papilloma” 

In two of the lepoited cases, podophyllum applications to 
the laiynx weie made without evident influence upon the 
couise of the disease Hollingswoith and his associates" le- 
poi ted successful ti eatment of five childi en with podophyllum 
applied locally to the laiyngeal masses In pievious peisonal 
expel lence with two adult lecuiiences of papillomata, one 
case appealed to be markedly benefited by lepeated topical 
application of podophyllum, while another case was uninflu¬ 
enced by this method of treatment 

Successful topical hoimone theiapy was lepoited by 
Bioyles ' Amniotin in oil was applied by spiaying a solution 
diiectly into the laiynx with lesultant dealing of papillomata 
Five cases were piesented in the five to seven-yeai-old age 
gioup More lecently, Szpunai'* repoited tieatment by the 
injection of 1 to 5 mis of Stilbestiol into one oi the othei 
side of the laiynx at a time 

Silverblatt® lepoited thiee cases of multiple papillomata of 
the laiynx treated by topical spiaying of antibiotic-steioid 
combination with the aiiest of actively lecuinng papillo¬ 
matosis 

Both the topical spiay of estiogens and the use of antibiotic- 
steioid combinations in the laiynx weie employed in Case 4, 
loi a few weeks, without evident effect upon the disease 

Schultz'® in 1908, lepoited tiansfei of bovine papilloma to 
humans Ullman” demonstiated a successful inoculation o 
laiyngeal papilloma by means of cell-fiee filtiation extiac 
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into the skin of a human, and he also tiansmitted this as an 
infectious piocess to the vaginal mucosa of a dog 

Moie lecently, Webb" and Pinskei'^ leviewed the liteiatuie 
suppoitmg the possibility of viial etiologj'’ of papilloma of the 
lai\Ti\ and presented piesumptive evidence foi the presence 
of a viius m papilloma Ono^® and his associates discussed 
the etiologj' of multiple papilloma and consideied the possibili¬ 
ties of hoimonal, chionic nutation, and viius infections in 
this condition Clinical and expeiimental observations weie 
thought to point to a viius as the most causative factoi Wai- 
len'* indicated that a filtiable agent was responsible for 
vaits, and, fuitheimoie, suggested that a single etiologic 
agent probably was responsible for the different types of 
waits, 1 e, cutaneous, genital and laryngeal He stated that 
"ai-ts of dogs and cattle are not transmissible to man 

Amaiante^' mentioned studies in piogiess m vaccinotherapy 
for recurrent papillomatosis in the adult A general ac¬ 
ceptance of the high probability of virus etiologs’^ in papilloma 
of the larynx suggests a possible efficacy of the use of vaccines 

Whether papillomatosis was arrested in the cases presented 
as a result of the use of bovine wart vaccine is open to ques- 
bon Jackson'® piesented multiple papillomata of the laijTix 
as a “benign self-limited disease ” He established two classes 
of cases “l Those in which the gi owth gets well spontaneous- 
Iv, 01 with slight treatment, surgical or other, and 2 those not 
leadily amenable to any form of treatment, recurrence ap¬ 
pearing persistently at the old sites and in entirely new 
locations” The time required for freedom from recurrences 
was stated as months, or a year or two 

SUMMARY 

Four cases of papilloma of the laijmx are reported Wart 
vaccine of bovine origin, as well as other commonly used 
measures, was employed during the course of treatment 

Recurrences of the disease were arrested following adminis¬ 
tration of vaccine therapy 

Further studies are necessary to determine whether the 
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lepoited cases became aiiested foituitously, oi as a lesult of 
theiapy 


REFERENCES 

1 Killinglk, Auden, H , M D , Ft Dodge, la Personal communication 

2 Holingeu, Paul H , Johnston, Kenneth C , and Anison, Gporge C 
Papilloma of Laiynx, Review of 109 Cases with Preliminary Report of 
Auieomycin Therapy Ann Otol, Rhmol and Larpngol, B9 547 564, June, 

1950 

3 Holinifr, Paue H Ann Oto7, RlimoX and Laiyngol, 60 496, June, 

1951 

4 Capps, F C Benign Tumois of the Laiynx Jow Laryngol and 
Otol , 71 709 711, Nov , 1957 

5 Wnnn, W E Papillomata of the Laiynx The Laryngoscope, 66 871, 
July, 1956 

6 Holeings\\ ouTii, J B Kohlmoss, H W , and McNaught, R C 
Treatment of Juvenile Papilloma of the Larynx with Resin or Podophvl 
lum, Preliniinarj Report Arch Otolaryngol , 52 82 87, July, 1950 

7 Broyles, Edyvin N Treatment of Laryngeal Papilloma in Childien 
with Estiogenic Hormone, Preliminary Report Bull Johns HopUns 
Hasp, 66 319, May, 1940 

8 SzPUNAR, J Tieatment of Papillomatosis of the Larynx In Children 
Acta Otolaryngol, 47 369 374, April, 1957 

9 SrLvrRDLATT, Bernard L The Use of Antibiotic Steroid Combina 
tions as Nebulizing Agent in the Treatment of Laryngeal Conditions, 
Pieliminary Report The Laryngoscope, 68 1081 1086, June, 1958 

10 Schultz, F Experimental Transmission of Verruca Vulgaris from 
Cattle to Man with Extraoidinanly Long Incubation Deutsche Jueaiztn 
Wochensclu , 34 423, 1908 

11 Ullman, E V On the Etiology of Laiyngeal Papilloma Acta 
Otolaiyngol, 5 317, 1925 

12 PiNSKER, OscAU T Studies on the Etiology of Papilloma of the 
Laiynx A-ich Otolaiyngol, 67 268-269, Maich, 1958 

13 Ono, j , Saito, H , Igarashi, M , and Ito, M The Etiology of 
loma of the Larynx Ann Otol, Rhmol and Laryngol, 66 1119 1142, uec, 
1957 

14 Warren, Joel “Warts, Verruca in Viral and Rickettsial Infections 
of Men,” Edited by Thomas M Rivers, 2nd Ed , p 669 

15 Amarante, Ruben C L Arch Otolaryngol, 59 94, July, 1953 

16 Jackson, Chevalier “Bronchoscopy and Bsophagoscopy,’’ 2nd Ed 
pp 270 272, 1927 



AN EVALUATION OF PATIENTS SUSPECTED OF 
HAVING NOISE INDUCED HEARING LOSS 

Ralph N Kraus, Colonel, USAF(MC)FS 
Biooks All Foice Base, Tex 


The teim noise-tnduced hearing loss ■will be used in this 
papei to lefei to the heaiing loss that lesults fiom lepeated 
evposiiie to noise over a peiiod of months or yeais ” The 
teim, as used heie, excludes heaiing loss caused by physical 
tiaiuna to the head oi eais, explosion, oi excessive changes in 
baiometiie piessuie 


The lelationslup of heaiing loss to noise exposuie has been 
lepoited by many mvestigatois since the leport of Fosbroke 
in Most of these lepoits aie concerned with 

Prolonged exposuie to faiily constant sound-piessuie levels 
of model ate intensity Davis® was of the opinion that theie 
IS no iigid pi oof of peimanent impaiiment of heaiing fiom 
noise of less than 115 to 120 db Exposuie to ISO to 136 db 
nhite noise at the boiax wells of Tuscany has caused heaiing 
OSS of modeiate severity aftei 100 days of exposuie ^ 


Jet ail Cl aft engine mechanics and othei flight-line peison- 
nel aie loutinelj', although inteimittently, exposed to high- 
jntensitj’ noise dining the perfoimiance of then noimal duties 
ne piesent day jet engine produces noise with an oveiall 
sound-piessuie level of appioximately 140 db (see Fig 1) 
A lecent leseaich study of peisonnel exposed to jet-engine 
noise failed to show a significant coii elation between such 
o^posuie and heaiing loss, although a positive con elation 
0 Veen age and heaiing loss was demonstiated 


^ niion- concluded, “Seiial audiometiic studies of 470 flight- 
me mechanics exposed to recipiocating and tuibojet engine 
noise foi peiiods up to seven yeais while emploj’^ed in an air- 
inme manufactuimg company aie lepoited Theie was no 
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accentps This manuscript received in The I>a^^ n&oscope Office and 

mea for publication Feb 3 1959 


1429 



1430 


KRAUS NOISE INDUCED HEARING LOSS 


Significant change in the mean oi median tests foi the gioup 
at 1,000 01 4,000 cps fiequencies othei than those geiieially 
associated with piesbycusis.” 

In anothei iepoit^“ on subjects exposed to jet-engiiie noise 
who had been obseived foi five yeais, it was concluded that, 
“Theie is consideiable indication that a ceitain steady-state 


NOISE ENVIRONMENT 8-52 ENGINE TRIMMING POSITION 



Figr 1 


jet-engine noise with intensity fluctuations between 9 an 
120 db and with sound eneigy piodominantly in the fieque 
cies below 600 cps is not hazaidous to the heai mg of 
peisonnel None of the changes in healing occuiiing m 
of the subjects in this study can definitely be attiibu e 
exposuie to jet-engme noise” 

The clinician is fiequently called upon to 
a patient’s heaiing level’' is caused oi aggiavated y 
exposuie He may be lequested to give an opmio 

tprm “hearing level" is used here in the of 

Hoon^l an^Parraclc? and refers to - the deviation In^dec^i^^^^ 

i^aWIduaVs threshold of hearing from the American Stan 
reference zero for audiometers 
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whethei oi not continuing at the piesent job or assignment 
mav cause a change for the worse in the patient’s hearing 
It should be emphasized that studies of the tvpe reported 
above involve groups of individuals and aie not of appieciable 
assistance in arriving at a collect diagnosis oi lecommenda- 
tion foi disposition in a specific individual 


This leport will point out the impoifance of obtaining a 
detailed histoiy, perfoimiing a thoiough physical examination, 
and administeiing heanng tests befoie making a decision 

Because of these eailj' lepoits it was expected that United 
States All Foice peisonnel who aie exposed to jet-engine noise 
Mould develop heanng loss The lequirement foi a Hearing 
Conseivation Piogiam was lecognized by the United States 
An Foice and AFR 160-3, fust published in 1949 and revised 
in Octobei, 1956, specifically i elates to hazardous noise ex- 
posuie Accoiding to the legulation, the limits foi lifetime 
exposuie aie as follows * 


“The limits for lifetime exposure to broad band noise are given in 
of the band pressuie lei el for four octal e bands 

are 300 600 c p s 600 1200 c p s , 1200-2400 c p s , and 24O0-4S00 c p s in 
setting limits it is assumed that the ears aie protected and exposed con 
tinnoush during normal ivork horns oier a period of tnenti fne rears 
The risk of damage to hearing is slight when the pressure lei el of a han 
does not exceed So db It increases as the band pressure lei el increases 
and IS excessiie at 95 db ” 


The legulation lequiies that a Heanng Conservation Data 
Card (AF Foim 1490) including a pui e-tone thieshold audio- 
giam be obtained on eveiyone suspected of leceiving a hazard¬ 
ous noise exposure piior to assignment to his job This base¬ 
line audiogiam is designated as the lefeience audiogiam As 
^ piactical expedient, all individuals who woik on the fhght- 
line aie piesumed to leceive a hazaidous noise exposuie The 
leasons for lequiiing a puie-tone thieshold audiogiam, lather 
than a scieemng audiogram, has been leported elsewheie 
The audiometiic fiequencies lequiied to be tested aie 500, 
1000, 2000, 3000, 4000, and 6000 cps The legulation specifies 
that the audiogi'ams be classified as Class A, B, oi C 
A means that theie is no thieshold loss gieatei tlian 15 db 
foi anj of the above fiequencies, in othei words, the hearing 
^evel is 15 db or bettei. Class B means that the hearing levm 
’s pooler than Class A but not as poor as Class C ass 
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means that the healing" JeveJ is an aveiage of 20 db oi moie 
foi the speech fiequencies (500, 1000, and 2000 cps) in eitliei 
eai A copy of AF Foim 1490 is sent to the Cential Healing 
Conseivation Data Card Repositoiy at the School of Aviation 
Medicine, USAF An analysis of 43,536 of these foims, foi 
both militaiy and civilian peisonnel, leveals the following 
Class A, 52 pel cent, Class B, 43 pei cent. Class C, 5 pei 
cent^‘ (see Table I) The bieakdown foi militaiy peisonnel 
compaies favoiably with a similiai analysis made undei le- 
search conditions The gieatei losses in the civilian gioup 
is piobably due to the advanced age of this gioup 


TABLE I 

Unpublished Data fioiii the United States An Poice Heaiing Conseivation 

Data Catd Repositoiy __ 



A 

B 

C 

Total 

Mihtan — 






17,923 

12,015 

934 

30,872 


58% 

39% 

3% 


Civilian— 






4.434 

6,862 

1,368 

12,664 


35% 

54% 

11 % 



Most flight-line peisonnel now on duty with the United 
States All Force have not had an audiogiam piioi to noise 
exposuie The cuiient legulation provides that individuals 
who aie now trained and have a Class C classification on then 
refeience (baseline) audiogram should be retested aftei 1 
houis away fi’om noise If the letest shows that the audio¬ 
giam IS still Class C anothei test is given aftei 40 houis away 
from noise If the audiogiam lemains Class C aftei 40 houis 
away fiom noise, it is lecommended that the individual e 
lefeiied to a Diagnostic Healing Centei foi evaluation 

This evaluation is to deteimine whethei the individual 
should be allowed to continue at his piesent duties oi be tians 
feiied to a noise-safe aiea which, m all piobability, means 
letiaining in anothei caieei field (job) The tiansiei o 
individuals tiained for flight-line duties into othei 
fields could, if a sufficient numbei aie involved, intei ei 
with the All Foice mission Because of the 
this decision it was felt that the evaluation of these mdivi 
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\Mth a Class C audiogiam oi significant thieshold sluft should 
be made by a physician with special tiaining in this field of 
medicine The numbei of otolaijTigologists in the United 
States Air Foice is veiy limited A hospital is designated as 
a Diagnostic Heaiing Centex only when a Boaid-ceitified ox 
Boaxd-eligible otolaxjmgologist is assigned to that hospital 
It is desixable that a clinical audiologist also be assigned to 
these Centexs The Centexs axe located thxoughout the United 
States and ovexseas axeas so that then sex vices axe available 
without pxolonged txa\el on the paxt of the patient 

The School of Aviation Medicine, USAF, was designated as 
a Diagnostic Heaxing Centex October 29, 1956 The author 
has had the pxxvilege of evaluating a small numbei of Air 
Foice pexsonnel who wexe pxesumed to have leceived hazaid- 
ous noise exposuies and who wexe found to have had a Class C 
audiogxam at then dutj' station They wexe txaxned pexsonnel 
whose length of militaiy sex vice vaiied fiom less than one 
ieax to ovex thii*ty yeais A xefexence audiogxam was not 
a\ailable on any of the patients 

Among the factois consideied to be impox'tant in the evalua¬ 
tion wexe the medical histoxy, occupational histoiy, family 
histoxy, physical examination, heaxing tests, estimate of 
actual noise exposuxe, and pxesbycusis 

Items considexed of paii;iculai intexest in the medical his- 
toi-j wexe heaxing loss since childhood, meningitis ox sj^s- 
temic infection, mumps, head injuxy with diainage of blood 
fiom the eax', loss of consciousness ox veitigo, injuiy to the 
cax fiom fox’eign body, blast ox blow to the ear, eax ache, 
diainage from the eax or decieased heaxing associated with a 
common cold or following aexial flight, medications known 
to have an effect on heaxing, such as stxeptomycm, dihydi'o- 
stxeptomycm, quinine and othexs, awaieness of hearing loss 
by the patient and time of onset, and, finally, lesults of pievi- 
ous physical examinations and heaxing tests 

The occupational histoxy included militaiy histoxy, hunt¬ 
ing or fiequent use of fixeaims, piewous employment, par- 
ticulaily concerning noise exposuxe, pi'esent assignment, 
length of time on the piesent assignment, tinnitus and/ox 
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temporal y threshold shift at the end of a woik day oi woik 
week 

The family histoiy was obtained with lefeience to defec¬ 
tive healing When the histoiy was positive, an evaluation 
of other membeis of the family would have been of inestimable 
value in ailiving at a diagnosis 

The physical examination was caiefully performed Pai- 
ticulai attention was given to evidence of disease oi injuiy, 
active 01 healed, of the exteinal eai, middle eai, and Eus¬ 
tachian tube, which might affect hearing The fact that fluid 
in the middle eai may cause a high-tone loss simulating a 
pciceptive loss was kept in mind” In unilateral perceptive 
type cases a caloric test was carried out The effect of age 
on auditory acuity was considered 

The hearing tests weie peifoimed in a room m which the 
ambient noise is such that it does not mask the true audio- 
metric thresholds Suitable standai ds foi ambient noise with¬ 
in the tost booth have been suggested by the Subcommittee on 
Noise in Industry ol the American Academy of Ophthalmology 
and Otolaryngology" 

A puie-tone threshold an conduction and bone conduction 
audiogram constituted the minimum heaiing test The tests 
were performed on an audiometer which was calibrated ac¬ 
cording to the specifications piepaied by the American Stand¬ 
ards Association Speech reception threshold and discrimina¬ 
tion tests are an invaluable adjunct in evaluating the patients 
hearing loi speech Speech tests weie done whenevei in¬ 
dicated The speech leception thieshold was obtained using 
laboiatoiv equipment and the W-2 lecordings The discrimi¬ 
nation score was obtained using the same equipment an 
Riiss-IIughes lecoidings The scores on normal individua s 
m oui laboratory range between 75 per cent and 85 pel cen 
A recruitment test may aid m differentiating between coch ear 
and 1 etiocochlear peiceptive type losses, however, it is a i 
frcult test to perform when the loss m both eais is equa 
All tests were peifoimed by an individual with special tiain 
ing in healing testing 

As a result of procedures such as those outlined aboie, 
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77 cases lefened to the Diagnostic Healing Centei, School of 
Aiiation Medicine, USAF, weie diagnosed as follows 


1 Conductive _ _ __ __29 

a Otitis media chronic (actiie or healed) _ 11 

6 Otosclerosis _ _ _ 17 

c Atresia external auditor! meatus congenital _ _ 1 

2 Functional _________ „7 

0 Ps! chogenic 2 

6 Voluntarj (Malingerer) - _ - _ 5 

5 Perceptive „ _ __ __ 41 

a Unilateial _ _22 

6 Bilateral _ 19 


COMMENTS 

It was felt that noise exposuie definitely was not the main 
cause foi a Class C audiogiam in the conductive cases 

With lefeience to the functional cases, the healing level of 
the two psychogenic cases may have been contnbuted to in- 
diiectly by noise exposuie, but a basic psvchiatiic distuibance 
''as in opeiation The five diagnosed as voluntaiy functional 
cases weie found to have essentiallv noimal heaiing aftei 
Repeated tests 

The peiceptue type cases weie categoiized as being un- 
1 ateial oi bilateial Medical histones of the unilateial pei- 
ceptive cases weie levealing Of the 22 unilateial cases, nine 
patients gave a histoiy of head injuiy with loss of conscious- 
iiess and each was aware of defective healing following it, 
nine gave a histoiy of defective healing since childhood, cause 
unknown, one patient had expeiienced a sudden loss of heai- 
'ng while on fuilough, and thiee could not date the onset of 
defective heaiing although each individual stated that he had 
been awaie of it foi seveial yeais One patient who had no 
ustoiy of head tiauma had an absent caloiic response and 
unilateial deafness He was lefeired foi a neurological con¬ 
sultation because of the possibility of acoustic neuroma In 
uone of the unilateral perceptive tsTies was noise exposuie 
felt to be the mam cause for a Class C audiogram 

Since only the bilateral perceptive tj^re cases are now 
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tempoiaiy thieshold shift at the end of a woik day oi woik 
week 

The familj'^ histoiy was obtained with lefeience to defec¬ 
tive healing When the histoiy was positive, an evaluation 
of othei membeis of the family would have been of inestimable 
value in ailiving at a diagnosis 

The physical examination was caiefully peifoimed Pai- 
ticulai attention was given to evidence of disease oi injuiy, 
active 01 healed, of the external eai, middle eai, and Eus¬ 
tachian tube, which might affect heaiing The fact that fluid 
m the middle eai may cause a high-tone loss simulating a 
peiceptive loss was kept in mind In unilateial peiceptive 
type cases a cal one test was earned out The effect of age 
on auditoiy acuity was consideied 

The healing tests weie peifoimed in a loom m which the 
ambient noise is such that it does not mask the tiue audio- 
metiic thiesholds Suitable standaids foi ambient noise with¬ 
in the test booth have been suggested by the Subcommittee on 
Noise in Industiy of the Ameiican Academy of Ophthalmology 
and Otolaiyngology ” 

A puie-tone thieshold an conduction and bone conduction 
audiogiam constituted the minimum healing test The tests 
weie peifoimed on an audiometei which was calibiated ac- 
coiding to the specifications piepaied by the American Stand- 
aids Association Speech leception thieshold and disciimina- 
tion tests aie an invaluable adjunct in evaluating the patients 
healing foi speech Speech tests weie done whenevei in¬ 
dicated The speech leception thieshold was obtained using 
laboiatoiy equipment and the W-2 lecordings The disci imi- 
nation score was obtained using the same equipment an 
Russ-Hughes lecoi dings The scoies on noimal mdividua s 
m oui laboiatoiy lange between 75 pei cent and 85 pei cen 
A leciuitment test may aid in diffeientiatmg between coch eai 
and letiocochleai peiceptive type losses, howevei, it is a i 
ficult test to pel form when the loss in both eais is equa 
All tests weie peifoimed by an individual with special tiain 
ing in healing testing 

As a lesult of pioceduies such as those outlined above, 
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77 cases refeiied to the Diagnostic Heaiing Centei, School of 
Aviation Medicine, USAF, were diagnosed as follows 


/ Conductive _ „ ______29 

0 Otitis media, chronic (active or healed) . - —11 

& Otosclerosis_ _ __ _ __IT 

c Atresia, external auditory meatus congenital-- — 1 

- Functional__ ___ _ — T 

a Psvchogenic __ _ ___ __- 2 

6 1 oluntarv (Malingerer)-- - o 

5 Perceptive — _ ____.41 

0 Unilateral ___ —22 

6 Bilateral _ _ _________ . _19 


COMMENTS 

It was felt that noise exposuie definitely was not the main 
cause for a Class C audiogiam in the conductive cases 

With lefeience to the functional cases, the hearing level of 
the ttvo psychogenic cases may have been contnbuted to in- 
diiectly by noise exposuie, but a basic psychiatiic distuibance 
''as in opeiation The five diagnosed as voluntaiy functional 
cases were found to have essentially noimal healing aftei 
repeated tests 

The peiceptive tjTie cases weie categoiized as being un- 
ilateial oi bilateral Medical liistoiies of the undateial per¬ 
ceptive cases weie levealmg Of the 22 unilateial cases, nine 
patients gave a histoiy of head injmy with loss of conscious¬ 
ness and each was aware of defective hearing followmg it, 
nine gave a histoiy of defective heaiing since childhood, cause 
unknown, one patient had expellenced a sudden loss of hear¬ 
ing while on fuilough, and thiee could not date the onset of 
defective heaiing although each individual stated that he had 
been aware of it foi several years One patient who had no 
history of head trauma had an absent caloiic lesponse and 
unilateial deafness He was lefeired foi a neurological con¬ 
sultation because of the possibilitj’ of acoustic neuioma In 
none of the unilateral perceptive tj^pes was noise exposure 
felt to be the mam cause for a Class C audiogiam 

Since only the bilateral perceptive tj^pe cases are now 
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suspected of noise-mduced healing loss, it is felt that a pies- 
sentation of the audiometiic findings and a biief extiact of 
the peitment histoiy of these cases is in oidei 

Gate J FWE, M/Sgt, age 38 The patient woiked as a conventional 
an C! aft meclianic fiom 1942 to 1956 Duiing 1956 and 1957 he ivas "line 
chief” foi a squadi on of FS9’s He first noted heaiing loss nine months 
ago 
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1000 

2000 

3000 

4000 
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SOOO 

SRT DiscrimimUon 

AC 

Right 

25 

25 

25 

25 

50 

65 

NR 

NR 

17 78 


Left 

20 

25 

30 

35 

60 

65 

NR 

NR 

24 SO 

BC 

Right 

20 

20 

20 

20 

NR 

NR 





Left 

20 

20 

40 

35 

NR 

NR 





C(i9c’ 9 CBR, civilian, age 42 The patient has worked as a conven 
tional ail Cl aft mechanic foi 17 yeais Defective heaiing nas noted dining 
his plnsical examination foi sepaiation fiom the Navy in 1945 He does 
not feel handicapped socially oi at noik bv defective heaiing He gives 
no histoiv of tenipoiaiy thieshold shift after a woik dav 
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AC 

Right 

5 

20 

60 

NR 

NR 

NR 

NR 

NR 

46 

24 


Left 

0 

15 

65 

NR 

NR 

NR 

NR 

NR 

45 

22 

BC 

Right 

5 

10 

65 

NR 

NR 

NR 





_ 

Left 

10 

20 

65 

NR 

NR 

NR 






G(i<tc 3 T D P . T/Sgt. age 34 The patient has 16 yeais’ militaiy seiv 
ice He lias a conventional aiiciaft mechanic until 1955 Since then he 
has been a jet mechanic He has noted defective heaiing foi se'emi 
\eais 
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0 
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35 
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36 

44 


Left 

0 

15 

45 

65 

75 

75 

NR 

55 

36 

52 

BC 

Right 

0 

25 

30 

NR 

NR 

NR 






Left 

-10 

30 

45 

NR 

NR 

NR 



_ 

===== 


Case'/ R A Z , A/2C age 22 The patient was evposed to considei able 

lieavi weapons fiie while in an Aimy aitilleiy division duiing the 
Contlict He noted defective heaiing and tinnitus at the time 
fioni the Aimi He enlisted in the United States An Foice Apia 22, J 
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25 

40 

35 

40 

65 

70 

70 

40 

37 10 

35 04 

Left 

25 

35 

40 

40 

65 

75 

75 

50 

BC-Right 

30 

45 

35 

35 

NR 

NR 




Left 

25 

35 

35 

35 

NR 

NR 



_- 


Case o A B M, civilian, age 58 The patient letlred from the A 

1950 aftei 30 years’ active seiviee He has fired small weapons iiei 
all his life He ivorked as a conventional aiiciaft hieclianic auring ^ 
of his militaiy careei Since letiiement he has woiked as a Givu 
employee doing the same t\pe of work 
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40 
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65 

60 

55 

45 

34 

52 


Left 

5 

30 

50 

60 

65 

60 

o5 

55 

41 

44 

BC 

Right 

-10 

-10 

20 

50 

NR 







Left 

-10 

-10 

40 

90 

NR 

NR 






Case 6 ER , cmlian, age 44 The patient has been a conientional an 
craft mechanic for 12 lears He has noted defectiie hearing for two or 
thiee lears 


250 500 1000 2000 3000 tOOO bOOO SOOO SRT Pi^crimination 


AC Right 
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Left 

10 

10 

30 

60 

70 

65 

50 OT 

BC-Right 

- 10 

20 

30 

50 

NR 
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Left 

_10 

0 

15 

NR 

NR 

NR 



Case 7 R 11 M , cii ilian age 54 The patient has been a conventional 
aircraft mechanic foi the past 11 'ears Theie is no othei histon of 
noise exposure He occasionalli has high pitched tinnitus 
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Left 

10 
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--- 


Case S R H H , ll/Sgt, age 50 The patient has 16 years’ mihtarv 
service He was in the infantn for 15 months in World War 11 during 
which time he was fiequentU exposed to machine gun carbme, and howrit- 
zer fire He has been aware of defectne hearing since 1945 
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Case 9 ROB, A/2C, age 26 While he was in the Ai nn in 1951, a 
90 or 120 mm howitier was fiied neai the patient He had tinnitus ^r 
eight hours following this He hunts fiequentli Fiom December 1956 
to June, 1957, he was exposed almost daili to small aims fiie on a rifle 
range Since June, 1957 he has been exposed to jet aircraft noise 
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Left 
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Case 10 W P F , S/Sgt, age 27 The patient was a weapons mechanic 
for eight and one half leais He fust noted defectne heaung while in 
Korea in 1951 He was boie-sighting 50 calibie machine guns on l'-s>b 
t'pe aircraft He was exposed to SOOO to 13,000 i-ounds a dai for one 
Jear He had tinnitus foi two oi three hours eien eiening but noted no 
temporari threshold shift 
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Case 11 D J P, A/3C, age 21 The patient has had 38 months’ service 
m the United States Air Force He has done armament woik for 12 
months He fires small aims frequently He has had pure tone t>pe tin 
mtus since childhood and has had lecuirent episodes of otitis media He 
had a simple mastoidectomy on the left as a child Examination revealed 
marked scairing of the tympanic membianes 
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Case 12 

DDF, 

S/Sgt, age 23 

The patient has been a let mechanic 


foi five and one half years ------ 

has been no significant change in his audiogram between May, 1957, and 
December, 1957 
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Case 13 HAS, M/Sgt, age 36 The patient developed a "honiming, 
buzzing-type iinging” in the left ear following a flight from Japan to 
Califoinia in Octobei, 1957 The patient has been awaie of defective 
hearing since then His father has defective hearing 
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Case iJf H W N, S/Sgt . age 48 The patient has had 15 \ eai s’ mihtai> 
seivice He was assigned with the Air Police for thiee -veais ^ ^ 
fired a weapon Foi the past thiee months he has woiked in ^ ^ 

close to T-37 type operating an craft He is unaware of defective hea B 
He rarely flies His fathei has defective hearing 
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Case 15 K C , T/Sgt, age 27 Prom 1947 to 1955 the patient w oi ked^ 
a mechanic on conventional aircraft During 1955 and 
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mechanic on the B 47 Upe multiple jet bomber He has had no seiious 
noise ex.posuie since 1956 Both paients haie defectiie hearing 
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Case 16 11 B , T/Sgt. age 28 The patient quit a job m a factori 

while m high school because the noise made him neiious In 1949 he 
had mumps During his hospitalization an audiogram vras performed 
and reiealed defectue hearing His father had defectne hearing at an 
earh age He has a biother and sister who ha\e defectne hearing The 
paternal grandfather has defective hearing 
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Cast n M R C , A/IC, age 25 'When the patient was 12 ^ ears old, a 
firecracker accidentalh exploded close to his ear He had temporary 
threshold shift and tinnitus foi se^eral hours afterward Prior to enter¬ 
ing the United States Air Foice he was emplo^ed for six jears in aircraft 
Mmpanies as a sheet metal worker, meter and punch press operator 
He operated a jack hammer for six months He is now a B 36 mechanic 
out is rareU exposed to noise 
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Case IS W J B , A/2C age 22 The patient is an air policeman who 
Works as a security guard on the flight line He was an aircraft mechanic 
m the Nan from 1952 to 1955 He is unaware of defectne hearing In 
1949 he had a head injuri which resulted in loss of consciousness for 20 
minutes 


— _ 250 500 1000 2000 3000 4000 6000 SOOO SRT Enscrimination 

AC-Right — 10 15 20 25 50 50 SO 40 19 60 

Left _ „ 0 10 20 20 30 so 20 25 14 74 

HC-Right __ 5 0 20 25 55 40 

Left - 5 10 25 30 20 25 


Case 19 M L H , S/Sgt, age 26 The patient has six years’ military 
service During this period he has done aircraft sheet metal work and 
used riveting machines and sheet metal presses He has noted some 
difficult! in understanding speech for about two years He does not feel 
that his hearing loss is progressive At age 15 he had a head injury 
■with loss of consciousness for two minutes 
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DISCUSSION 

Inasmuch as lefeience audiogiams had not been done on 
these patients, it was impossible to deteimine whethez theie 
had been a thieshold shift (Since Maich 10, 1957, eveiy 
individual enteiing the United States An* Foice has had a 
puie-tone thieshold audiogiam as pait of his loutme physical 
examination ) The audiometiic cuives obtained on many of 
the patients weie not of the type usually found in noise- 
induced heaiing loss 

It IS suspected that pool healing piobably had been piesent 
foi many yeais in those patients who stated that they weie 
unawaie of healing loss A family history of healing loss 
was obtained fiom a few of them At present, it is impossible 
to deteimine whethei most of these patients had actually 
leceived a hazaidous noise exposure With equipment now 
available, the duiation of an individual’s exposuie to a given 
sound-piessuie level on a flight-line can not be measuied 
conveniently oi accuiately because the noise level fluctuates 
almost continually, and peisonnel move into and out of the 
noise aieas spoiadically Most of these patients weie le- 
tuined to then pievious assignments All of them weie uiged 
to weal eai piotection, and they weie lequested to letuin in 
one yeai foi fuithei evaluation It is hoped that an evalua¬ 
tion of these individuals aftei they have been an additiona 
yeai at then noimal place of duty will piove lewaidmg 

SUMMARY 

The lesults of an evaluation of 77 United States An 
Foice flight-hne peisonnel with defective healing aie le- 
poited The evaluation levealed that 29 patients had a con 
ductive type, seven had a functional type, and 41 had a pei 
ceptive type defect Tiventy-two of these peiceptive cases 
weie umlateial In only 19 cases ivas noise exposuie con 





KRAUS NOISE INDUCED HEARING LOSS 


1441 


sideied to be a possible cause of defective heaiing The dif¬ 
ficulties encounteied in attempting to determine whetliei de¬ 
fective hearing in a specific patient is caused oi aggia\ated 
noise exposuie aie discussed 


CONCLUSIONS 

The gieatest difficulty encounteied in evaluating these pa¬ 
tients was the lack of a lefeience audiogiam Until a method 
01 a device is developed to measuie the noise exposuie each 
indnidual leceives, oi until it is pioved that inteimittent 
exposuie to high-intensity noise causes healing loss, the judg¬ 
ment of the examining physician will be gieatly taxed in 
detei mining whethei the heaiing level in a specific patient is 
caused oi aggiavated by noise exposuie but, caieful histoiy- 
taking and medical examination aie needed to lule out othei 
influences By obtaining detailed histones, peifoiming thoi- 
ough phvsical examinations, and administeiing heaiing tests. 
It as possible to eliminate 58 out of 77 patients with Class C 

oaiing who weie suspected of haxing a noise-induced heaiing 
loss 
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AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

The meeting of the American Society of Facial Plastic 
Surgery will be held December 9, 1959, at the Hotel Elysee, 
60 Bast 54th Street, New Yoik City 

Piogram Plastic Suigical Management of Facial Lesions, 
by Bernard E Simon, MD , Deimabrasion—^A Re-appiaisa 
by Iiwin I Lubowe, MD , Discussion, Noiman Oientieic , 
MD 



PB INTELLIGIBILITY AND WORD FAMILIARITY 


Charles Hutton, Ph D 
and 

John Weaver, B S ,t 
Champaign, Ill 

In the constiuction of the oiigmal PB-hsts by Egan,^ the 
vaiiables given piimaiy considelation iveie phonetic content 
and ivoid famihaiity W'lien the lists became populai in 
healing testing, clinical obseivations indicated that theie weie 
still many unfamihai woids, necessitating modifications such 
as that by Haskins^ and Hudgins' In the levision and le- 
lecoiding of the PB-hsts by Hush et alfurther attempts 
^eiG made to equalize woid familiarity, hoivevei, because 
of the lecent finding by Howes' that familial ity is the single 
iwost impoitant variable in woid intelligibility, it would seem 
that moie attention should be gi\en to this aspect of test 
constiuction Further, if it is assumed that the relative 
fiequency of occuiience is the best index of woid familiarity, 
it should be noted that specific information about word famili¬ 
arity is available, spanning the pre-school age,^ elementary 
and adult age levels ® The present study is an attempt, 
Piompted by clinical obseiwation, to examine variations in 
I'oid familiarity of the PB W-22 word lists at these lower age 
levels 


PROCEDURE 

The 200 words in the PB W-22 lists' were ranked according 
to frequency of occurrence in the Thomdike-Loige general 
count® and the total occurrence in Rinsland’s elementaiy school 
list® The words chosen for this study are presented in Table 
I and consist of the 15 words that were rated highest and 
the 15 words that were lated lowest in frequencj’ of occur- 

♦ Hutton (PhD Illinois 1954) is Supervisor of Aural Rehabilita- 

h University of Illinois Hearing Center 

Schoo^^S^t^'(US Illinois 1956) is a Speech Correctionist in Champaign 

Note This manuscript received in The Larvngoscope Office and 
accepted for publication Aug 16 1<>5S 
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HUTTON & WEAVER PB INTELLIGIBILITY 


TABLE I 

Tlie 15 Most Familial and the 15 Least Pamiliai PB V 22 Woids 
Accoiding to the Thoindike Lorge Geneial Count and 
the Rinsland Total Count 


PB AVoid 

Thoindike-Loige* 

Rm-ilandT 

and 

AA 

203,146 

^OU 

AA 

102,426 

e 

AA 

93,444 

in 

AA 

88,782 

It 

AA 

83,344 

of 

AA 

81,620 

IS 

AA 

79,025 

hare 

AA 

57,102 

m\ 

AA 

55,267 

ai e 

AA 

49,699 

he 

AA 

47,225 

on 

AA 

42,058 

they 

AA 

41,863 

that 

AA 

39,497 

she 

AA 

31,361 

tan 

14 

166 

jam 

16 

109 

cheA\ 

14 

102 

ache 

28 

100 

ham 

17 

84 

chin 

27 

67 

jan 

11 

5S 

caive 

26 

54 

knit 

30 

53 

deaf 

19 

4 ( 

nil 

5 

0 

shove 

15 

26 

dam 

12 

18 

0 

pew 

5 

0 

ace 

3 


•The number of occurrences per million words, AA is the highest rating 
given and indicates 100 oi more occurrences per million 

tThe number of times the word occurs in the first eight grades 


lence Rathei aibitiaiy decisions weie made concerning the 
choice of seveial of the least famihai woids Examination 
of the phonetic content of these two sets of woids indicates 
that the moie familiar woids have a smallei numbei o 
phonemes and a smallei vowel to consonant latio, both o 
which should opeiate to inciease woid intelligibility 

Fifty-thiee public school students weie used as subjects, 
all of whom weie leceiving speech theiapy at the time of 
study Two students weie haid of heaimg, the lemaining 
had noimal heaiing by puie fiequency audiometiy Foui o 
the subjects weie in kmdeigaiten, 22 in the fust giade, ni 
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fiom the second giade, thiee seventh giadeis, two eighth, one 
ninth, two tenth, five eleventh, and five t^velfth giadeis All 
had noimal intelligence 

The students weie bi ought m, one at a time, to a sound- 
tieated theiapy loom for testing puiposes The 30 words 
veie piesented at a conveisational level, live voice, in a 
landom oidei by the junioi authoi, who was the speech coi- 
lectionist foi the students Each listenei was told that he 
■would be given a listening test consisting of 30 words The 
speakei said each word only once and the listener was in- 
stiucted to lepeat the woid he heaid The speakei wrote 
down the lesponse to each stimulus word Because of the 
sometimes complicating speech defects of the subjects, le- 
sponses weie quantified in the following manner When the 
lesponse was not cleaily audible oi was distorted, the subject 
was asked to explain the meaning of the woid Foi example, 
if the stimulus word was “cane” and the listener’s response 
"’as “cai,” he was asked to explain the word he had just said 
If the explanation was that it was something to iide in, then 
a “cai” lesponse was lecoided as an eiior, howevei, if the 
explanation vas that it was something you do with a knife 
then “cai” was lecoided as a coriect lesponse 

RESULTS 

The numbei of times each of the 30 words was incorrectly 
identified is presented in Table II It can be seen that only 
thiee of the most familial woids weie missed more than once, 
w hile 14 of the 15 least familiar words were missed moi e than 
once Application of the sign test= indicates that the differ¬ 
ences in numbei of mcoiiect responses between the tivo sets 
of woids are significant at the 1 pei cent level It seems 
unlikely that the differences in phonetic content of the two 
lists could pioduce such lesults Examination of the nine 
glade columns shovs that most of the lesponse enors took 
place at the lower thiee gi'ade levels, in fact, all of the 19 
oiiois on the most famihai woids and about thiee-fourths of 
the eiiors on the least familiar words occuiied at the kinder¬ 
garten and fii st grade levels The regularity of the age effect 
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TABLE II 

Numbei of Incoiiect Reponses foi the 15 Most Pamiliai and the 
15 Least Familiar Words in the PB W-22 List 


Sum 


Number of Listeners 4 

22 

9 

3 

2 

1 

2 

5 

5- 

-53 

PB Woid 

Kind 

1 

2 

Giade 

7 8 


10 

11 

12 


and 

1 

2 

0 

0 

0 

0 

0 

0 

0 - 

- 3 

you 

0 

0 

0 

0 

0 

0 

0 

0 

0 - 

- 0 

we 

0 

0 

0 

0 

0 

0 

0 

0 

0- 

— 0 

in 

1 

0 

0 

0 

0 

0 

0 

0 

0 - 

- 1 

it 

0 

1 

0 

0 

0 

0 

0 

0 

0 - 

— 1 

of 

0 

1 

0 

0 

0 

0 

0 

0 

0 - 

— 1 

IS 

0 

1 

0 

0 

0 

0 

0 

0 

0 - 

- 1 

have 

2 

1 

0 

0 

0 

0 

0 

0 

0- 

— 3 

my 

0 

0 

0 

0 

0 

0 

0 

0 

0 - 

— 0 

aie 

0 

0 

0 

0 

0 

0 

0 

0 

0- 

— 0 

he 

1 

0 

0 

0 

0 

0 

0 

0 

0- 

— 1 

on 

0 

0 

0 

0 

0 

0 

0 

0 

0 - 

- 0 

the> 

1 

5 

0 

0 

0 

0 

0 

0 

0- 

— G 

that 

0 

1 

0 

0 

0 

0 

0 

0 

0 - 

— 1 

she 

0 

1 

0 

0 

0 

0 

0 

0 

U— 1 










0 

13 

Eiiors/listenei 

15 

06 

0 

0 

0 

0 

0 

0 


tan 

jam 

4 

1 

8 

15 

o 

»» 

3 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0—15 

0—21 

chen 

ache 

0 

3 

5 

8 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

u- 

0 - 

— u 

-12 

ham 

chin 

jaw 

1 

0 

3 

3 

0 

13 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0- 

9- 

1 - 

n 

— 4 

- 0 
-23 

carve 

knit 

deaf 

ail 

shove 

dam 

pen 

ace 

4 

2 

3 

4 

3 

4 

3 

1 

22 

9 

15 

10 

11 

19 

11 

4 

5 

2 

7 

4 

3 

6 

2 

1 

0 

0 

2 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

U” 

0- 

3- 

0- 

0- 

0- 

0- 

0 - 

—0-* 

-12 
-34 
-18 
-17 
-29 
-16 
- 7 










247 

Enois/listenei 

9 0 

7 0 

48 

1 0 

0 

3 0 

5 

8 

8 



can be seen m the tendency towaid a deciease in numbei of 
eiiors per child as giade level inci eased 


While theie aie othei woids m the PB W-22 woid lists 
that aie low in fiequency of occuiience, the above resu 
seem to indicate that diffeiences m woid familial ity on 
lists would usually not have a large effect on ^ 

scoies at higher age levels, howevei, at kindergaite 
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lowei elementaiy giade levels, theie aie substantial diffei- 
ences between the two word familiaiity exti ernes In the 
■nntei’s’ opinion the size of these diffeiences is gieat enough 
to cause seiious concem about the use of the PB W-22 lists 
and lecoidings in healing testing at lowei age levels In 
addition to the abo\e data, it should be noted that while 135 
of the 200 W-22 woids are AA woids, nianv of these, eg 

TABLE III 


Number of Inconect Responses on the Least Fatniliar and the Most 
Familiar PB W 22 Words for Individual Listeners at the 
Lower Three Grade Levels 



Kinder 

g^'irten 

First Grade 

Second Grade 

Listener 

Le'ist 

Most 

Least 

Most 

Least 

Mos 

1 _ 

10 

1 

11* 

0 

7 

0 

2__ 

q 

4 

10 

1 

6 

0 

3 __ 

s 

1 

10 

1 

6 

0 

4 _ __ 


0 

10 

1 

5 

0 

5 



__ 9 

0 


0 

6_ 



S 

o 

0 

0 

7 _ 



S 

2 

4 

0 

s_ 


_ 

S 

0 

4 

0 

q ^ _ 


_ __ 

_ S 

0 

1* 

0 

10 _ 



__ S 

0 



11 _ 



~ 7 

0 



12 _ 



7 

0 



13 . 



6 

0 



14 _ 



_ 6 

0 



15 _ 



6 

0 



16 _ 



_ .5 

3 






- . 5 

1 



IS _ 



_ 5 

0 



19 



5 

0 



20 



4 

1 



21 



4 

0 



22 

~ - 

- - - 

— 3 

1 


. 


*Heirin^ of Hearing: 


else” aie unfamiliai to childien Of couise, the clinician who 
IS testing children can use such pioceduies as tiwnng to teacli 
the unfamihai woids to the client prior to testing, but such 
pioceduies aie at best, time consuming, and of doubtful valid¬ 
ity with heal mg-handicapped children 

Fuithei demonstiation of the diffeiences between the least 
familial and most familiai PB woids can be seen by examin¬ 
ing the listenei data foi the thiee lowmi giade levels While 
it IS appaient fiom inspection of Table II that the small num- 
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bei of eiiois on the most familiai words would not pioduce 
laige diffeiences between individual listeneis, the data m 
Table III indicate that theie aie substantial differences be¬ 
tween hsteneis on the least familial woids It would seem 
unlikely that these diffeiences could be due to vaiiations m 
sound disciimination ability among the listeneis, since the 
lank positions of the listeneis on the two sets of woids aie sub¬ 
stantially diffeient Foi instance, in the fust giade the fust 
seven listeneis made seven eiiois on the most familiar woids, 


TABLE IV 

Numbei of Moie Paniiliai and Less Familiai Responses on the 15 Least 
Familial PB W22 Woids Ratings Based on the ThoindiKe Loige 
Geneial Count, Responses foi the Lowei Thiee Giade Levels 
Responses (Incoiiect) Giades Kindeigaiten, One and Tvo 


pr Woid 

.Hole 

Les"! 

Totil 

tan 

14 

0 

14 

jam 

18 

1 

19 

chew 

6 

0 

6 

ache 

10 

2 

12 

ham 

4 

0 

4 

chin 

0 

0 

0 

jaw 

21 

0 

21 

cai ve 

30 

1 

31 

knit 

10 

2 

12 

deaf 

22 

3 

2 b 

ail 

18 

0 

18 

shove 

IG 

1 

17 

dam 

29 

0 


pew 

ace 

11 

5 

1 

lb 

G 


214 

IG 

230 


the middle eight listeneis made no eiiois on these woids, an 
the last seven listeneis made six eriois At the same time tie 
numbei of eiiors on the least familiai woids was piogiesswe- 
ly decieasing Thus the least familiai woids did not dis¬ 
tinguish between listeneis in the same diiection as the mos 
familiar woids The explanation foi this would seem to e 
that the least familiai woids test the vocabulaiy as we as 
the sound disci imination ability of the client In mu ip e 
presentations, as m heaiing aid evaluations, we may, m > 
be testing the client’s ability to use new woids quicklv e - 
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haps these data may be a paitial explanation foi the vai la¬ 
bility encounteied in some testing situations 

An indication of the impoitance attached to woid familiar- 
ih’ by the listenei can be found by looking at then mcoiiect 
lesponses The lesponse eiiois, except foi woid fiagments, 
to the least familiai ^^olds aie summaiized m Table IV Only 
the data foi the lowei three giade levels aie repoited here 
The fiequency of occuiience of each of the mcoiiect lesponses 
I'as located m the Thoi ndike-Loi ge geneial count and com- 
paied with the lating of the stimulus word In 214 out of 230 
such compaiisons, the lesponse word was moie familiai than 
the stimulus woid Similar lesults v eie found using lankings 
fiom Rmsland Ceitainly, this is a cleai indication of the 
confounding effect of void familiaiitv in disciimination 
testing with PB woids 


SUMMARY AND CONCLUSIONS 

In an attempt to quantify clinical obseivations about un- 
famihai woids in the PB W-22 lists, the 15 least familiai 
and 15 most familial woids weie piesented to a gioup of 53 
public school students fiom kindeigarten age to twelfth giade 
The conclusions aie as follows 

1 The 15 least familiai voids iveie less intelligible than 
the 15 most familiai ivoids 

~ Intelhgibilitj" inci eased as age inci eased, especially foi 
the least familiai ivoids at lov'ei age levels 

^ The least familiai voids did not distinguish betv'een 
hsteneis m the same diiection as the most familiai v'Oids 

4 The inconect lesponses to the least familiai woids veie 
highei in fiequency of occuiience than the PB v'oids, a fui- 
thei indication of the confounding effect of void familiaiity 
on disci imination testing 

5 These data cast seiious doubt on the use of the PB \Y-22 
"Olds at pie-school and lowei elementaly school ages It is 
suggested that these data may also be a partial explanation foi 
the vailability encounteied in some clinical situations 
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TEMPLE UNIVERSITY POSTGRADUATE COURSES 

Postgiaduate couise in laryngology and laryngeal suigeiy, 
Apiil 4tli to 15th, and Septembei 26th to October 7th, 1960 

Postgiaduate couise m bionchoesophagology, Febiuaiy 1st 
to 12th, and Novembei 7th to 18th, 1960 

These couises aie to be given in the Depaitment of Laiyn- 
gology and Bionchoesophagology, Temple University Medica 
Centex, undei the diiection of Dis Chevaliei L Jackson ana 
Chailes M Noins 

The tuition fee for each couise is ^250 Application and 
infoimation may be obtained by wilting to Jackson-Reseaic , 
Lab 604, Temple Univeisity Medical School, 3400 N Bioa 
stieet, Philadelphia 40, Pa 



A TECHNIQUE FOR SPLINTING FRACTURES OF 
THE STAPES CRURA 

David Myers, M D , 

Philadelphia, Pa 


One of the fiequent complications in mobilization of the 
stapes, whate\er the techmque emploj'ed, is a fiacture of one 
01 both of the ciuia This is a verj* distressing complication, 
since it ivill nullify anj^ good results obtained by mobilization 
In a numbei of patients, fiactuie of one of the crura was 
umted with and splinted by means of a minute piece of plastic 
tubing, which was used to surround the fractuied crura and 
hold it togethei This technique is submitted foi j'oui con¬ 
sideration 

Cwe 1 Mrs G had a pre-inous mobilization procedure three-and-one- 
T tjf time, the Zeiss loupe n as used for magnification 

1 thought that mobilitv had been achieied, without greater magnification 
however l was unable to inspect the entire footplate and ossicular chain 
ine patient’s hearing dfd not improve postoperatively, and she was not 
j-een again until she returned for revision on Dec 19, 1958 At the opera- 
found that this patient had a localized otosclerosis which 
nvoived the ^terior crus (Grade I, Bellucci) After careful dissection, 
power of the Zeiss operating microscope, it was revealed 
at what Was thought to be mobilitv at the first operation was actuallv 
of the posterior crus in its lower third With the use of a 
anri entire footplate was freed Good mobilitv was visualized 

^ , patient’s hearing improved immediatelv, howeier, a fracture of 
th ^htenor crus also resulted. Because of the considerable motilitv of 
fractured crura, the idea occurred that I might be 
\'n on the fracture of the posterior crus I fashioned a piece of 

arnii ^ P^tic tubing (see Fig 1) and found that this would easilv fit 
,, , od the fractured crus The tube was made long enough so that 
. , °'*ohed the footplate and lenticular process of the incus Once the 
It dpphed It embraced the posterior crus surrounded it and held 

,T.v , "^he plastic tubing is elastic and contracts after it is applied 
tninr^^i hearing increased tremendouslv because of the improved 

mellar effect and an excellent result vas obtamed (see Fig 2) 

Go-se 2 Mrs This patient had a Grade II otosclerosis The 

technique employed was that of anterior crurotom^ When pres- 
® with the Shea anterior crurotomy knife -^as applied a shearing 
lion took place which twnsted and fractured the posterior crus just 
, JT® junction with the footplate The mucosal covering of the stapes 
u the fracture together, but the entire joint was lerj feeble since 

U>‘partmen» of Otorhinolog- Temple Univorsit Ifodical 

- Thl« manusfnpt in Tiif- Lai—ngoF^opo Offire and 

acreptcd for publication Feb 1, ISIS 
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D 

I'lS 1 I and c—Diagi iimtie sKetcli indicates shape of plastic spllid 
Ihe shape and cut can be tailed with the location of the fracture a la 
dicates mode of application b—indicates a plastic couplet used to unite 
the dlsat ticulated incus and stapes 
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both Crura ■tteie noss fractured Utilizing the expeiience of Case 1, a 
minute piece of plastic tubing was used and fashioned to form a splint 
posterior border of the fossa oialis could be outlined The end of 
Ihe plastic splint was pointed and inserted into the joint and used to 
surround the crura This held perfect!' and the patient’s hearing ini 
Pro'ed (see Fig 3) 

Case 3 Mrs B In this patient a stapes mobilization had been carried 
out on April 28 1956 There was no improiement of bearing despite the 
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fact that I thought I had achieved mobilization On revision, -with the 
use of the Zeiss micioscope and adeauate magnification, it was diseoveied 
that there actually was a fracture of the posteiior crus and disarticulation 
of the stapes fiom the incus Theie was localized otosclerosis The 
footplate Mas cut free, a splint was applied to the posterioi crus, and a 
couplet to the stapes head, which M’as notched so that the incus could fit 
into it When the columellar effect of the stapes Mas reunited, the 
patient’s heaiing improved fsee Pig 4) 


CONCLUSION. 

A technique is piesented in which No 90 plastic tubing is 
used to lepaii fiactures of the ciuia A splint is made with 
plastic tubing and used to suiiound the fiactuied ciuia 
This can be earned out with lelative ease and is a technique 
which can be used to salvage cases in which this complication 
occuned It IS also possible to use this idea to unite the dis- 
aiticulated incudostapedial articulation b}'^ fashioning a coup¬ 
let to unite these two fiactuies The idea developed aftei I 
had developed a facility with this tubing aftei using it dm mg 
the peifoimance of the Shea vein giaft technique 

3701 N Bioad Stieet 


ANNOUNCEMENT 

The Annual Spiing Meeting of the Alumni Association of 
the New Yoik Eye and Eai Infiimaiy will take place Apid 
4-7, 1960 

The meeting will be oiiented towaids pediatiic otolaiyn- 
gology Symposia will be offeied on Nystagmus as a 
Fediatiic Pioblem, Diagnosis and Rehabilitation of Healing 
Pioblems in Childien, and Ankylosis of the Stapes Theie 
wall also be a closed ciicuit television demonstiation of suigi- 
cal pioceduies In addition, couises wall be offeied in A- 
leigy and Immunology in Childien, X-iay Diagnosis in Em 
and Sinus PiobJems in Childien, Pediatiic Laiyngeal Pio 
lems, and Secretoiy Otitis Media in Childien 

Additional infoimation may be obtained by wilting to Di 
John R Finlay, Seeietaiy, Alumni Association, 218 Secon 
avenue, New’’ Yoik 3, N Y 



A MODIFIED AURAL SPECULUM FOR USE DURING 
MYRINGOTOMY 

Merrill Lineback, M D , 

College Paik, Ga 


Fiequently dining the peifoimance of a myiingotomv the 
depths of the canal -nill fill ivith blood fioni the incised dium 
and completely obscuie it When this occuis, the piocediiie 
must be stopped and an adienalin-soaked sponge oi gauze 
tiiangle tip placed deep in the canal until bleeding ceases 

It was with this situation in mind that the medium sized 
apeituie Giubei auial speculum was modified by having a 
14 needle sihei-soldeied to the outside at the site of 
gieatei dianietei at the distal end The needle is cut flush 
nitli each end of the speculum (see Fig 1, No 1) Thiough 
Ihis outside needle is passed a shoit length of Adams polv- 
etlijlene tubing PE-90 whicli fits snugly To the pioximal 
find of the tubing a No 20 needle is slipped, as showm at No 2 
m Fig 1. To the pioximal end of this needle is attached a 
House adapter as showm at No 3 When the assembled unit 
Js attached to lubbei tubing and to the lowei aim of the “Y,” 
shown at No 4 in Fig 2, it will piovide the suction and aspiia- 
lon necessaiy to lemove obscuimg blood Since the polv- 
fitlnlene tubing slips easilj* thiough the No 18 needle, the 
depth of placement can leadily be modified to suit the infant 
oi adult canal 


The paiacentesis end of the opposite aim of the “Y” consists 
of the Sentuiia aspiiatoi. No. 2, Fig 2, to which is attached 
n No 19 spinal needle The base of the “Y” attaches eithei 
to wall suction oi to aspiiating macliine The cut-offs, No 3 
and No 5, aie used to pi event oi allow' suction as needed 


When in place, the outside soldeied needle lies along the 
mfeiioi pai-t of the external canal The Stoiz magmfjnng 
opeiahng loupe may be used with the speculum to piovide 


Editors Xote This manuscript recel^ ed in The La^^'nsoscope Office and 
accepted for publication Feb 15 
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Pl^, 1 Tht modified Giubci medium sl/ed speculum 
noodle sllvei-soldo!od on the outside as shown at 1 At 2 
PB 90 tubim, with i No 20 needle Inseiled and at 3 Is the House (oniieeior 



FlK 2 The autlioi s sol-up foi suction during 'IsplinUon 

contesis 1 2 and ! Is tbo modified S< nturla ’*“'^„,,ctlon speculum 

end of tbo n . at B fi and 7 Is the new ,, ,pr t. bim? 

to malnliin a dij field In the canal deplbs The rubber tiimuf, 
foi clailty 


nioie piecise viewing of the chum head The modified spe 
him should piove useful dining tympanoplasties , 

the tianstympanic appioach to the 

simply tinning the speculum 180 degiees so that t t 

now lies m the supeiioi aiea of the external canal Bj the 
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same token, application of liquid medication is facilitated 
duiing the tieatment of infections deep in the external canal 
also imohing the myiinx This modification of the Giiibei 
auial speculum is obtainable fiom the Stoiz Instiument Com- 
panv, 4570 Audubon Ave , St Louis 10, Mo and fiom Estes 
Suigical Supply Co , 56 Aubiiin A\e, X E , Atlanta Ga 

124 West Pi inceton A\ enue 


POSTGRADUATE COURSE 

The next postgiaduate couise in Laiyngologj' and Bioncho- 
esophagology to be gnen by the Univeisity of Illinois College 
of Medicine is scheduled foi the peiiod Apiil 4 to 16, 1960 
the couise is undei the diiection of Di Paul H Holingei 

Intel ested legistiants will please wiite diiectly to the De- 
paitment of OtolaijTigologj', Univeisitv of Illinois College of 
Medicine, 1853 West Polk Stieet Chicago 12, Ill 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


President 

•Executive 

Minn 

Meeting 


Dr Erling W Hansen, 90 So Ninth St, Minneapolis, Minn 
Secretary Dr 'William L Benedict, Mayo Clinic, Rochester, 

Palmei House, Chicago, Ill, October, 1960 


AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

^ Longacre, 1503 Carew Tower, Cincinnati, 0 
Chicagoan 1°^ Dr D C Samuel Pruzansky, D D S , 840 So Wood St, 

Spnestersbach, PhD, Deptartment of Oto 
University Hospital. Iowa City, la 
eeting Palace Hotel, Denver, Colo, May 12 14, 1960 


President 

Secretary 

Meeting 


AMERICAN BOARD OF OTOLARYNGOLOGY 

Dr Gordon D Hoople, 1100 B Genesee Dr, Syracuse 10, N Y 
Dr Dean M Lierle, University Hospital, Iowa City, la 
Chicago, Ill, October, 1960 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

vfnf Verling K Hart. 107 W 7th St, Charlotte, N C 

Vice PresideiR Dr Daniel C Baker, Jr , 903 Park Ave, New York, N Y 
necreiary Dr p Johnson Putney, 1712 Locust St, Philadelphia 3, Pa 
Charles M Norris. 3401 Broad St, Philadelphia, Pa 
Meeting Deauville Hotel, Miami Beach, Pla, March 15 16, 1960 (After 
noons only) 


President 

Secretary 

Treasurer 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


Efr W J McNally, Montreal, Canada 

Lyman G Richards, Wellesley Hills, Mass 
t H E LeJeune, New Orleans, La 

Mitor, Historian, and Librarian Dr Edwin N Broyles, Baltimore, Md 
Meeting Deauville Hotel. Miami Beach, Pla, March 18 19, 1960 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Theo E Walsh, 640 So Kingshighway, St Louis 10, Mo 
President-Elect Dr Fletcher D Wooduard, 400 Locust Ave, Charlottes 
ville, 'Ya 

Secretaiy Dr C Stewart Nash. 700 Medical Arts Bldg, Rochester 7. 
N y 

Treasurer Dr K M Day, 121 University PI, Pittsburgh, Pa 
Annual Meeting Deauville Hotel, Miami Beach, Pla, March 13 19, I960 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Paul H Holinger, Chicago, Ill 
Vice-Chairman Dr Lawrence R. Boies, Minneapolis, Minn 
Secretarj Dr Walter E Heck. San Francisco Calif 
Representative to Scientific Exhibit Dr Walter H Maloney, Cleveland 
Ohio 

Section Delegate Dr Gordon P Harkness, Davenport, la 
Alternate Delegate Dr Dean M Lierle, Iowa Citv, la 
Meeting Miami Beach, Fla , June 13-17, 1960 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr R C Martin 3S4 Post St, San Francisco S Calif 
Secretary Dr Lawrence R Boies, University Hospitals, Minneapolis 14, 
Minn 

Meeting Deauville Hotel, Miami Beach, Fla , March 13-14, 1960 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice-President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts¬ 
burgh. Pa. 

Secretary Dr Louis Joel Feit. 66 Park Ave, New York 16. N Y 

Treasurer Dr Arnold L Caron, 36 Pleasant SL. Worchester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

President Dr Kenneth H Hinderer, 402 Medical Arts Bldg, Pittsburgh 
13, Pa 

Secretarv Dr Robert M Hansen, 1735 No Wheeler Ave. Portland 17, 
Ore 

Annual Clinical Session October 8 9, 1959, Illinois Masonic Hospital, 
Chicago, 111 

Ajmual Meeting October 10, 1959, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Oscar J Becker, Chicago, Ill 

Vice-President Dr Sam H Sanders, Memphis, Tenn 

Treasurer Dr Joseph C Miceli, Brooklyn N Y 

Secretary Dr Samuel M Bloom 123 E 83rd SL, New York 28, N Y 

Meeting Chicago, Ill, October 1960 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Michael H Barone Buffalo N Y 
President-Elect Dr Walter E Owen Peoria Ill 
1 ice-President Dr Frank P Powers Raleigh X Car 
Secretary-Treasurer Dr Daniel S DeSUo 121 S Highland Ave Pitts 
burgh 6, Pa 
Annual Meetmg 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS 


President Dr Albeito Gallo 
First Secietaiy Dr Alfredo Martmelli 
Second Secietary Dr Guedes de Melo Neto 
Librarian-Treasui er Dr L de Souza Queiioz 

Editors for the Archives of the Society Dr Antonio de Almeida, Di 
Gabriel Poito, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 6 
First Vice-Presidente Dr Hector Cruz, 3a Avenida Sur No 72 
Second Vice Presidente Dr JosS Luis Escamilla, 5a Calle Poniente 
No 48 

Secretano-Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice Presidente Dr Luis Sune Medan 

Secretarlo Dr Jorge Perellb, 319 Provenza, Barcelona 

Vice Secretario Dr A Pinart 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No Calvert St, Baltimore, Md 
Secretary-Ti easurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice-Presidente Dr A P Belou 
Secretario Dr S A Aranz 
Pro-Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr G Arnold Henry, 170 St George St, Toronto, Ontano 
Secretary Dr Donald M MacRae, 324 Spring Garden Rd , Halifax, in 
Scotia 

Meeting Sheiaton Brock Hotel, Niagara Palls, Ontario 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr William P Hubble, Decatur, Ill 
President Elect Dr Charles D Sneller, Peoria, Ill 
Vice-President Dr Edgar T Blair, Springfield, Ill 
Delegate at Large Dr G Leroy Porter, Urbana, Ill 
Secretary Treasurer Dr Clarence A Fleischli, Springfield, m 

1460 



CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George Woodruff, Woodruff Climc, Joliet, 111 
Vice-President Dr Linden Wallner, 122 So Michigan, Chicago, 111 
hecretarrTreasurer Dr Robert Le\^^, 25 East Washington St, Chicago 

2, 111 

Meeting First Mondaj of each month, October through May 


CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
Vice-President Dr Agustin Estartus 
Secretarj Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 


COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 
Vice-President Dr James Rigg, Grand Junction, Colo 
Secretary Dr Will P Pirkej, Denver, Colo 


COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 

otolaryngological society 
President Dr John E Arthur 
Secretary Dr M L Battles 

meetings First Monda^ of October through Ma> Dnn ei sit\ Club, Colum 
bus. 0 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Edivard A Newell 
'ice-President Dr Thomas M McCrory 

secretarj-Treasurer Dr James L Baldi'in, 1627 Medical Arts Bldg, 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Carril 
secretary of the Exterior Dr Aldo G Remonno 
secretary Treasury Prof Dr Antonio Carrascosa 
vro Secretary of the Interior Prof Dr Carlos P Mercandino 
^0 Secretarj of the Exterior Prof Dr Jaime A del Sel 
^o-Secretary of the Treasury Dr Jorge Zubizarreta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
President Dr Victor M Noubleau, San Salvador 

^ecretarv-Treasurer Dr Hector R Silva Calle Arce No 84 San Salva 
dor El Salvador Central America 

PLORIDA society of OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Resident Dr G DeLle Tavlor, Jacksonville, Fla. 

Resident-Elect Dr Kenneth S Whitmer, Miami Fla 
rirst Vice-President Dr William H Anderson Jr Ocala Fla 
Second Vice-President Dr Marion W Hester Lakeland Fla. 
Secretary-Treasurer Dr Joseph W Taj lor Jr 1 Davis Blvd Tampa 6, 
Fla 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dano 

Secretary- 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Ratbgeber 
Vice-President Dr William Skolcan 
Secretary-Treasurer Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice-President Dr Joseph Freeman 
Secretary-Treasurer Dr H Carlton Howard 

Meeting Quarterly in March, May, October and December on the second 
Thursday of the month, 6 30 P M, at the McAllister Hotel, Miami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, Tokyo, Japan 

Secretary Dr Chevalier L Jackson, 3401 N Broad St, Philadelphia 40, 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President-Elect Dr Dick H Underwood 

Secretary Dr James T Robison, 4620 J C Nichols Parkway, Kansas 
City, Mo j „ 

Meeting Third Thursday of November, January, February and April 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretary-Treasurer Dr Wendell C Iivine 
Chairman of Ophthalmology Section Dr Carroll A McCoy 
Secretary of Ophthalmology Section Dr Philip D Shanedling 
Chairman of Otolaryngology Section Dr Robert W Godwin 
Secretary of Otolaryngology Section Dr Francis O’N Morns ,, 
Place Los Angeles County Medical Association Bldg, 1925 vviis 
Blvd, Los Angeles, Calif ^ 

Time 6 30 P M last Monday of each month from September 
inclusive—Otolaryngology Section 6 30 first Thursday of each m 
from September to June inclusive—Ophthalmology Section 


President 

Secretary 

Meeting 


LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

Dr Fred D Hollowell, Lamar Life Bldg, Jackson, Miss 
Dr Edley H Jones, 1301 Washington St, Vicksburg, M 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical order monthly 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem¬ 
phis, Tenn 

AssistMt Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

ilMUng Second Tuesday in each month at 8 00 PM at Memphis Eye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D P 
Vice-President Dr M Gonzales Hlloa, Mexico D F 
Secretary Dr Juan De Dios Peza, Mexico D F 


Mexican society of otolaryngology 
P resident Dr Rafael Giorgana 

Secretary Dr Carlos A’alenzuela, Petrarca 332 1, Mexico 5 D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton Mo 

Secretary-Treasurer Dr Harold Swanberg, Quincy, 111 

Assistant Secretary-Treasurer Dr Jacob E Reisch Springfield III 

NETHERLANDS SOCIETY OF OTO RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging ) 

President Dr H Navis, Sonsbeekweg 6, Arnhem 
ecretary Dr W H Struben, J J Viottastraat 1, Amsterdam 
reasurer Mrs F Velleman-Pinto, Jac Ohrechtstr 66, Amsterdam 

north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele Kinston Clinic, Kmston, N C 
ice-President Dr George B Bradord, Winston-Salem, N C 
®"®^Ary-Treasurer Dr J D Stratton, 1012 Kings Drive Charlotte 7 

'leeting 


north of ENGLAND OTOLARYNGOLOGICAL SOCIETY. 

^^^ire^^ G L Thompson, 16 Ramshill Road, Scarborough York 

Vice-President Mr J H Ott' Frizlei Old Hall Fnzmgball Road 
^ Bradford, Yorkshire 

^^Vork^ And Treasurer Mr R Thomas 27 High Petergate York 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

Pr^ident Dr David D DeWeese, 1216 S W Yamhill St Portland B 
Ore. 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg 
Portland 5, Ore 

Mating Fourth Tuesdav of each month from September through May 
Henry Thiele RestauranL 23rd and W Burnside Portland Ore 
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OTOSCLEROSIS STUDY GROUP 

^'sT New Y?rk ^ ^ Washington Ave New York 

^ Building. LOUIS 

Meeting Palmei House, Ghicayo, Ill, Octobei, 1960 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

1118-9th Ave, Seattle 5, Wash 

Secre^aryTreasurer Dr Homer E Smith, 686 Twelfth Ave, Salt Lake 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

Holmger. 700 No Michigan Blvd, Chicago, 111 

^ H I i. ® Chevalier L Jackson, 3401 N Broad St, Phila 

delphla 40, Pa, U S A 

Psn American Congress of Oto Rhino Laryngologv and 
Broncho Esophagology 
Time and Place Miami, Fla, March, 1960 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 


President Dr John J O’Keefe 
Vice-President Dr Joseph P Atkins 
Secretary Dr William A Dell 

Bimcutive Committee Dr Harry P Schenck, Dr Benjamin H Shuster 
r william A Lell, Dr William J Hitschler, and Dr Chevalier L 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 


Macario G Tan. 426 Evangelista, Manila, P I 

Anston G Bautista, 460 Isaac Peral, Manila, P I 
Secretary-Treasurer Dr Angel Eniiquez, American Hospital, Aduana 
St, Manila, PI 


PITTSBURGH OTOLOGICAL SOCIETY 

President Di Emory A Rittenhouse, 203 Masonic Bldg, McKeesport, Pa 
Vice President Dr Carson S Demling, 513 Jenkins Bldg, Pittsburgh 22, 

Secretoy-Treasurer Di Clyde B Lamp, 8101 Jenkins Arcade, Pitts 
burgh 22, Pa 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton B Benson, Bremerton, Wash 
President-Elect Dr Carl D F Jensen, Seattle, Wash 
Secretary Dr Willard F Goff, 1215 Fourth Ave, Seattle, Wash 

SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting University of Vienna, August 29 to September 1. I960 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairmaii Dr Orrie E Ghnst, 210 N Central Ave, Glendale, Calil 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 N Madison e, Pasadena 
1. Calif 

Ophthalmology Dr "Warren A Wilson, 1930 Wilshire Blvd, Los An 
geles 57, Calif 

Mid Winter Clinical Comention annually, the last tvro vreeks in January 
at Los Angeles, Calif 

SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Lei me 
Vice-Chairman Dr Russell Page 
Secretary Dr James J McFarland 

Treasurer Dr Edward M O’Brien 

Meetings are held the second Tuesdai of September, November, January 
March and Mav, at 6 30 P M 
Place Army and Navj' Club, "Washington D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 13 Newton Place, Glasgow, C 3 
Secretary-Treasurer Dr J F Birrell, 14 Moray Place, Edinburgh 
Assistant Secretary Dr H D Brown Kelly, 11 Sandvford Place, Glas 
sow. C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribin P 

Secretario Dr Felix E Lozano 

Tesorero Dr Mario Arenas A, 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

President Dr Reinaldo de "Villiers 
Vice-President Dr Jorge de CSrdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Prank Canosa Lorenzo 
Vice-Presidente Dr Julio Sanguilj 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice-Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo SuSrez Dr Nondier Asis R Dr Jorge Bergal'o 
Tofre 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 


Presidente Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Maranes 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretary Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Remaldo de Villers 

Vice-Presidente Dr Cdsar Cabrera Caldenn 

Secretario Dr Josd Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr JosS Gross 

Vocal Dr Pedro Herndndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltran Castillo 
Secretario General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice-Presidente Dr Sllvestre Rincdn Fuenmayor 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gdmez _ /-v , rnn 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Briceno, Dr Oscar 
zalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 
Secretary Dr Decio Lisboa Castio 
Treasurer Dr Jorge Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Vice-Presidente Dr Alonso Roy 

Second Vice Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesorero Dr Ramon Crespo 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Duie De Mendonca 

Tice-Presidente Dr Jaime de Magalhaes 

1' Secretario Dr Antonio da Costa Quinta 

- ° Secretario Dr Albano Coelho 

Tesonreiro Dr Jose Antonio de Campos Hennques 

Vogais Dr Teofilo Esquivel 

Dr Antomo Cancela de Amorim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President LL Col Stanlev H Bear, USAF (MC), USAF Hospital, Max 
■well (Air University), Maxwell Air Force Base, Ala. 
Secretary-Treasurer CapL Maurice Schiff, MC, USN, U S Naval Hos 
Pital, Oailand, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

^sident Dr F R Price IIS Rutledge Ai e, Charleston, S C 
^sident-Elect Dr L D Idde, 161 W Cheves St, Florence, S C 
uce-President Dr R. E Livingstone, 1505 Mam St, Nevrberry S C 
Secretary-Treasurer Dr Roderick Macdonald 330 E Mam St RocL 
Hill, S C 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

^airman Dr T Eugene Holcombe Charleston, "W Va. 

^airman Elect Dr G Slaughter Fitz Hugh Charlottesville Va 
Vice-Chairman Dr George M Haik, New Orleans, La 
^ecretarv Dr Mercer G Lvnch, New Orleans La 

VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Building, Rich 
niond, Va 

President-Elect Dr Emanuel U IVallerstem, Professional Building. 
Richmond, Va 

Vice-President Dr Calvin T Burton, Medical Arts Building, Roanoke 
Va 

Secretary Treasurer Dr Maynard P Smith, 600 Professional Building 
Richmond, Va. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Nime K. Joseph, Wheeling W Va 
President-Elect Dr John A B Holt Charleston W Va 
t ice-President Dr William K Marple Huntington W Va. 
^retary-Treasurer Dr Albert C Esposito, HunUngton W Va^ 
director for Two Years Dr James T Spencer, Charleston W Va 
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NOTICE TO CONTRIBUTORS 


The Laryngoscope i-eserves the light of exclusive publication 
of all articles submitted This does not preclude their publication 
in Transactions of various Societies 

Manusciipts should be typewritten, double spaced, on one side 
of paper only and with sufficient margins to allow for collections 

Author’s name and city should appear directly under title on 
first page, street address at end of article 

All prints or photographs to be submitted in black and white, 
in good sharp contrast Good halftones depend upon cleai photo¬ 
graphs Line drawings for zincs to be m black and white Coloied 
inks or red or blue quadrille rulings will not repioduce 

References should be complete author’s surname, initials, 
title of article, Journal, volume, page, month, year 

Six illustrations will be furnished for each article without cost 
to author Authors will please limit illustrations to six or assume 
the expense of additional illustrations 

Proofs will be submitted to authors for corrections If these 
are not returned, articles will be published as corrected in this 
office 

Reprints will be furnished at the following puces 
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THE VENTRICULOMA3TOID SHUNT-‘i 

Clifford F Lake M D 
Rochestei, Minn 

The patient who has iiicieased intiacianial piessiue as¬ 
sociated nith obstiuetive oi communicating hvdiocephalus 
offeis a distinct challenge fiom the suigical standpoint 

REVIEW OF LITERATURE 

Many pioceduies ha\e been peifoimed to shunt ceiebio- 
spinal fluid into \aiious paits of the bodv Davidoff^ in 
1929, leviewed the tieatment of Indiocephalus fiom ancient 
to modem times Thiee ^eals latei, DaMdoff and Bancioft- 
lepoited a case in vhich a uieteioduial anastomosis had been 
Perfoimed foi hydrocephalus These authois ciedited Heile,' 
vho mote m 1925, as being the fust to lepoil on uieteioduial 
anastomosis folloiving unilateial nephiectomv foi the tieat- 
ment of hvdiocephalus Lehman,^ m 1934 desciibed his ex- 
Peiiences intli uieteio-aiachnoid anastomosis in thiee cases 
Matson, m 1949, piesented a case leport and desciiption of 
31 achnoid-uietei ostomy via a polythene tube and,'' in 1951, 
lepoited the successful lelicf of incieased intiacianial pies- 
svue m foul childien by lentiiculo-uietei ostomy 

Nosik,' in 1950, desciibed the technique of lentiiculo- 
niastoidectomy which he fust peifoimed on Maich 28, 1947 
His technique consisted of shunting the ceiebiospinal fluid 

*Pre^ented *15 a < andid ite <= to ArntncTn L.ar\ nf7ol<*-.ical 

J ninoloq^icai ind OloIogTHal fn« 

TFioni tht of UtoJ n-roI<»cr\ ind Miau f Imii tnd 

'ITA o Foundation 

J.*dltor^ Noto Thiv manii^crii’t rocoi\od m Th» I>arA nco'^top* Offir< and 

opted for publication F« li 

1469 



1470 


LAKE VENTRICULOMASTOID SHUNT 


fiom the lateial ventiicle to the mastoid antium He made a 
cianial incision, inseited one end of a polythene tube into 
the ventiicle and intioduced the other end into the mastoid 
antium thiough the petious suiface of the mastoid In an- 
othei aiticle, also published m 1950,® he piesented a case of 
maiked hydiocephalus foi which venti iculomastoidostomy had 
been peifoimed thiee yeais pieviously 

Svien, Dodge, and Lake,“ in 1952, desciibed a modification 
of Nosik's opeiation This also consisted of shunting the 
ceiebiospinal fluid via a polythene tube, one end of which was 
inseited into the posteiioi hoin of the lateial ventricle thiough 
a bui hole They then biought the tube undei the scalp to a 
second incision ovei the mastoid piocess and inseited the 
othei end into the mastoid antium aftei lemoval of enough 
mastoid cells to peimit its enhance These authois lepoited 
the case of a patient living 14 months aftei venti iculomastoid 
shunt had been peifoimed foi tumoi of the midbiain with 
occlusion of the aqueduct of Sylvius In the same yeai, Dodge, 
Miller, Lake, and Ciaig*® lepoited a case in which this modifi¬ 
cation of Nosik’s operation was used to lelieve obstinative 
hydiocephalus Then patient had undei gone subtotal lemoval 
of an astiocytoma of the pons 14 yeais pieviously 

Matson,” in 1953, discussed lesults of aiachnoid-uieteios¬ 
tomy in 50 childien Thiity-thiee of these childien weie 
living at the time of his lepoit 

Brihaye and Peiiei,” in 1954, discussed the use of ventiicu- 
lomastoid shunt and its complications in thiee of then cases 
Ransohoff,” in 1954, desciibed a ventiiculopleuial anastomosis 
which he used in six patients 

Hakim, Jimenez, and Rosas,” in 1955, desciibed a technique 
of shunting ceiebiospinal fluid fiom the spinal subaiachnoi 
space to the spinal epiduial space, and fiom a ventiicle to e 
spinal epiduial space The lesult of each pioceduie on ^ 
patient was leviewed Jackson and Snodgiass,” also in 1 > 

leviewed their experience with 62 patients studied ovei 
yeai peiiod aftei lumbai oi venti icular peiitoneal shunts la 
been pei formed 

Pudenz, Findlay, Huid, and Sheldeii,” m 1957, desciibed a 



LAKE VENTRICULOMASTOID SHUNT 


1471 


technique foi shunting ceiebiospinal fluid into the light 
auiicle 


AIMS AND OBJECTIVES OF THIS STUD1 

No one of the many pioceduies de\ eloped to shunt the ceie- 
biospinal fluid to vaiious paits of the body has been consist- 
enth successful Foi this leason and because nianv of the 
patients aie despeiatelv ill and need immediate lelief, a simple 
pioceduie that can be done undei local anesthesia, if necessaiy, 



to iehe\e the incieased intiacianial piessuie vas sought It 
IS the puipose of this piesentation to desciibe and discuss the 
'entiiculomastoid shunt which yas peifoimed on 54 patients 

TECHNIQUE 

The modification of Nosik’s opeiation as desciibed bj' Svieii, 
Dodge and Lake" yitli some fuithei lefinements was used on 
these 54 patients 

The pioceduie, as mentioned befoie, consists of shunting 
the ceiebiospinal fluid fiom the lateial ventiicle via a polv- 
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thene (polyethylene) tube, one end of which is placed in the 
lateial ventiicle thiough a bin hole The othei end of the 
tube IS passed iindei the scalp and nisei ted into the mastoid 
antium, attei the anti urn is opened via a postauiiculai in¬ 
cision and enough of the mastoid an cells are lemoved to 
admit the tube into the antium A gioove is made in the 
poster 101 edge of the incision in the bone to help hold the tube 
in place (see Fig 1) 

A fuithei lefinement in the technique was employed in 
these cases It consists of lemoving the bulk of the mastoid 



Fig 2 TintiUim Button 


ail cells and placing a tantalum button (see Fig 2) m the 
defect in the mastoid coitex The button is notched along 
the edge to admit and hold the polythene tube in place The 
edges of the button maj'" be tiimmed to fit into the lesultant 
defect in the bone The soft tissues aie sutuied in place ovei 
the button after meticulous caie in conti oiling all bleeding 
points This lefinement m technique has decieased the niim- 
bei of cases in which gianulations have formed in the mastou 
and subsequently have plugged the tube 

This modification of the venti iculomastoid shunt has the 
advantage of low risk and simplicity It can be earned oii 
under local anesthesia in the critically ill patient Ano lei 
advantage of this pioceduie is that the shunt can be expioiec 
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easily at eithei the \entiiculai oi mastoid site if ceiebiospiiial 
fluid ceases to diain 

A simple test that will indicate a functioning \entiiculo- 
mastoid shunt consists of tinning the patient face doMii and 
obseiving ceiebiospinal fluid escaping fiom the nose 


TARLH I 

Postopeiatne Follow up and Results of Opeiation on IS Patients 
with Congenital H\diocephaUis 

__ Ages at tim e of opeiation 3 weeks to 3>4 \eais 

Cace result _ 

1 Died 3 nionttis and 3 weeks aftei opeiation 

2 Xo follow up 

o Alne 7 months aftei opeiation 
j Died 7 dais aftei shunt nieiungitis 
' Alue 11 months aftei opeiation 
'j Alue 11 months aftei opeiation 
‘ Died 3 months aftei opeiation 
Xo follow up 

1(1 S^months aftei opeiation 

Id Died IJVj mouths attei opeiation 
11 Alne 5 months attei opei ition 
months aftei opeiation 
ij ^ months aftei opeiation 
11 Died S months aftei opeiation 

If" ® nioiiths aftei opeiation Iiead soft doing well 

months aftei opeiation hxdiocephaliis had lecuiied 
‘ hidnllis aftei opeiation intiacianial accident shunt woiking 
Died 2 months aftei opeiation 

Total In mg—7 


CLASSIFICATION OF CASES 

The 54 patients consideied m this piesentation ateie all 
those opeiated on fiom the initiation of the pioceduie in 1949 
thiough the yeai 1955 

Foi study pill poses, they hate been ditided into thiee 
gioups 1 18 patients with congenital ht diocephalus, 2 17 
patients with incieased intiacianial piessuie nitliout biaiii 
tumoi, and 3 19 patients t\ith incieased intiacianial piessiue 
Mith biain tumoi 

Among the 18 patients with congenital lit diocephalus tteie 
SIX on whom a pietious pioceduie had been done foi lehef 
of the h\diocephalus Anotliei patient had been opeiated on 
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foi lepaii of spina bifida Among the 17 patients with ni- 
ci eased intiacianial piessuie Avithout biain tumoi, 14 had 
had pievious opeiations foi lelief of the inci eased intia- 
cianial piessiue Among the 19 patients with iiici eased 
intiacianial piessuie associated with biain tumoi, 15 had had 
pievious opeiations on the biain 

The lesults of the opeiations and tlie time of tlie follow-up 
aie given in Tables I, II and III 


TABLE II 

Postopei ative Follo\v up and Results of Opeiation on 17 Patients iMth 
Incieased Intiacianial Piessuie without Tumoi 

Ages at time ot oiieiation 17 months to 76 leais _ 

Case Result _____ 

19 Died 3 months aftei opeiation, impioved until death 

20 Alive 2 veais attei opeiation, tube lemoved Had meningitis befoio 

tube vas lemoved 

21 Alive and well lYs veais attei opeiation, tube lemoved 

22 Died 14 months aftei opeiation 

23 Alive 4 yeais and 1 month aftei opeiation, 2 episodes of meningitis 

24 Died 2 yeais and 1 month aftei opeiation 

25 Alive 2 jeais and 1 month aftei opeiation, tube lenioved Teaching 

school 

26 Alive 7 months aftei opeiation, doing veil 

27 Died 1 month aftei opeiation 

28 Died 2 months aftei opeiation 

29 Died 2 months aftei opeiation 

30 Alive 21/6 leais aftei opeiation lube still in place 

31 Died 1 ■seal and 1 month aftei opeiation 

32 Died 2 months aftei opeiation 

33 Died 5 ueeks aftei opeiation 

34 Alive 2 yeais aftei opeiation, tube lemoved 

35 Died 10 montlis aftei opeiation __ 


Total living—7, tube lemoved fiom 4 


In the congenital hydiocephalic gioup, foiii patients le- 
quiied levision of the shunt, and in one patient the othei 
side was opeiated upon Of the foiii levisions, two weie 
done foi obstiuction at the mastoid end of the shunt by giaiiu- 
lation tissue, and the othei two weie necessaiy because tie 
tube had slipped out of the mastoid antium 

In the gioup with iiicieased intiacianial piessuie without 
tumoi, thiee patients lequiied levision of the shunt, 
one patient the tube was nisei ted on the othei side 
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thiee levisions weie done fox obstiuction fiom gianulations 
m the mastoid end of the tube 

In the gioup xxith incieased mtiaciamal piessuie associated 
i\ith biam tumoi, five patients lequiied levision of then 
shunts In one instance, the tube had slipped out of the 
mastoid anti um and, in the othei instances, the tube v as 
plugged with clots oi gianulation tissue 


TABLE III 

Postopeiatne Follo\\ up and Results of Opeiation on 1*) Patients amUi 
I ncieased Intiacianial Piessuie uitli Intiacianial Tumois 

_Ages at time of ope ration 2 %eais to 66 %eais _ 

_ IXe^'uU _____ 

36 Died 10 da\s aftei opeiation 

37 Died 2% months aftei opeiation 

3S Died 1 month and 3 neeKs aftei opeiation 

39 Died 2 months aftei opeiation 

40 Died 3 months aftei opeiation 

41 Alue 4 \eais aftei opeiation 

42 Died 0 months aftei opeiation 

43 Died 6 ^eals aftei opeiation anothei opeiation foi bnin tumoi 

leais aftei the shunt 

44 Died 7 months aftei opeiation 

4t Alne Shunt failed aftei 2 weeks then Toikildsen pioceduie and 
Roentgen therap\ 

46 Lned 2^ \eais, then died of meningitis Had been lehabilitated 

47 Died 1 month aftei opeiation 

45 Died 6 months aftei opeiation 

49 Died 2 months after opeiation 

50 Died 8 months aftei opeiation 

51 Died 2 months and 3 weeks aftei opeiation 
o2 Alne 1 \eai and 9 months aftei opeiation 

53 Died 6 weeks aftei opeiation 

54 Alne 6 %eais aftei opeiation 

Total Ining—3 aftei ^entiiculonnstoid shunt, 1 attei Toikildsen 
pioceduie and Roentgen theiapj 


COMPLICATIONS 

Six patients with congenital htdiocephalus had meningitis 
Postopeiatively 

Among the patients xtith incieased intiacianial piessuie 
"ithout biain tumoi, thiee patients had meningitis aftei 
opeiation, interesting!v enough, this occuiied o\ei a teai 
following the shunt in each instance All lecoveied In this 
gioup also weie thiee patients vho had infected ceiebio- 
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spinal fluid at the time the shunt was established Anothei 
patient in this gioup had bilateial pneumonitis aftei opeia- 
tion and lecoveied 

Of the patients with mcieased mtiaciamal piessuie as¬ 
sociated with biain tumoi, foui had infected ceiebiospinal 
fluid at the time the shunt was established Two had men¬ 
ingitis aftei opeiation and lecoveied, one of these two had 
meningitis thiee times ovei a period of yeais A thud patient 
died of meningitis two-and-a-half yeais aftei opeiation One 
patient in this gioup had pneumonitis and lecoveied 

SUMMARY AND CONCLUSIONS 

The liteiatuie peitaming to the shunting of ceiebiospinal 
fluid to vaiious parts of the body has been leviewed 

The technique of the ventiiculomastoid shunt opeiation 
employed was a modification of the Nosik pioceduie This 
opeiation was peifoimed on 54 patients, on 18 foi congenital 
hydiocephalus, on 17 for mcieased mtiaciamal piessuie with¬ 
out biain tumoi, and on 19 foi increased mtiaciamal piessuie 
with mti acranial tumoi 

Fiom this study, the following comments may be made 

f A simple pioceduie has been developed to shunt ceiebio- 
spinal fluid fiom a lateial venti icle to the mastoid antium 

£ The piocedure can, if necessaiy, be done on the des- 
peiately ill patient undei local anesthesia 

8 In some instances, the opeiation has pioved to be a life¬ 
saving pioceduie and, in a few instances, lecoveiy has pei- 
mitted lemoval of the tube 
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CHANGES IN THE VESTIBULAR LABYRINTH WITH 
INTENSE SOUND 'ff 


Pedro L Mangabeira-Albernaz, M D , 
Walter P Covell, M D , 
and 

Donald H Eldredgb, M D , 

St Louis, Mo 


INTRODUCTION 

Duiing the couise of studies on the effects of intense 
sound' - on the cochlea of the guinea pig, it became appaient 
that the vestibulai labyiinth was at times also histologically 
alteied The intensities and duiations of the exposmes that 
lesulted m maiked tiaumatic injuiy to the oigan of Coiti 
often pioduced some damage to the nonauditoiy labyiinth, 
although not of the extiemely seveie type desciibed by Kiinuia 
and Peilman' ‘ foi aiteiial and venous obstiuction The ex- 
posuies to intense sound foi one to foui minutes foi tins seiies 
aie of inteiest foi compaiison with the lecent findings of 
McCabe and Lawience' who lepoited collapse of the saccule 
in 58 pel cent of then specimens subjected to a piolonged 
intense stimulus foi 20 minutes They utilized a landom 
noise of 100 to 10,000 cps and pei nutted then animals to 
suivive loi 56 days, which piesents moie factois foi compaii- 
son Single fiequencies weie used m oui expel iments and 
the post-exposuie lives vaiied fiom 0 to 133 days 

The selection of suitable mateiial foi a study of iion-auditoiy 
injuiy pioved to be a moie aiduous task than had pieviously 
been anticipated In the beginning it Avas necessaiy to dis- 
caid all specimens foi AAdiich aitifacts Aveie in evidence in the 
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tFiom the IJeputinent of Olol ii Mifcolopri AA'iishinbton Unlici'iii 
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\estibulai labyiinth This meant that a laige nimibei of 
piepaiations weie made foi the piesent studv and only a few 
of these could be utilized Ruptuie of thin membianes is not 
an uncommon finding in the celloidiii embedded and sectioned 
tenipoial bones This is tiue of Reissnei’s membiaiie m the 
cochlea and even moie foi the membranes of the utiicle and 
saccule An attempt was also made to select the mateiial 
on the basis of fiequeiicy, duiation and intensity of the ex- 
posuies and post-exposiue life While we do not feel that 
J>11 of these variables have been adequatelv coveied, some le- 
sults, neveitheless, affoid an indication of coii elation with 
histological changes The lesults aie, theiefoie, to be le- 
gaided as piehminaiy foi which fuithei expei imentation mav 
piove to be of value 


MATERIAL 

The basis of the piesent leport is the findings foi 46 
seiially sectioned and stained temporal bones of guinea pigs 
Previously exposed to single frequencies vaijnng fiom 170 
to 50,000 cycles pei second, and allowed to suivive fiom 0 to 
133 days The tiaumatic stimulus foi the 170 and 500 cps 
exposui es V as an enclosed acoustic system sealed to the i ight 
eai of each animal The ti aumatic stimulus foi the i emaindei 
of the fiequencies was siien-genei-ated, the only exception 
being the 13 2 kc exposuies foi winch a tiansducei emploving 
the piinciple of the iibbon miciophone was used A de- 
sciiption of the pioceduies and cochleai inj lines foi the lattei 
two types of exposuies has been pieviously repoited (Co^ell 
J^nd Eldiedge^) The cochleai mjuiies foi the enclosed system 
of exposuies have likewise been desciibed (Eldiedge and 
CovelP) 

Thiee different gioups of animals were used as contiols 
One was compiised of temporal bone sections fiom six non- 
oxposed guinea pigs, another was the light tempoial bone sec¬ 
tions of eight guinea pigs for which the eais had been exposed 
by the enclosed acoustic svstem to 500 cps at intensities ^ary- 
ing fiom 118 to 133 db for five to 160 minutes, lespectnely, 
and a third group of se^en sectioned temporal bones of fue 
■voung dogs that were siren-exposed to 4 11, and 18 kc foi 
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two to foul minutes at intensities of 150 to 153 5 db The 
temporal bone sections of the two eais of a non-exposed dog 
were also used for the study 

All animals weie anesthetized with nembutal and peifused 
with physiological saline solution followed by Heidenhain-Susa 
fixative, following which the usual pioceduies for dehydiatioii, 
embedding in celloidin, sectioning and staining with Hams 
hematoxylin and eosm were utilized 


FINDINGS 


The seiial sections were examined foi changes in the utiicle 
and saccule and then maculas, the semiciiculai canals and 
then cristas and the neive fibers i elated to these oigans 
Attention was given to a sheet of epithelial-like cells usua y 
consisting of two to foui layeis which sepaiated the utiic e 
and the semiciiculai canals fiom the saccule and the lemain- 
der of the vestibule It is considered to be a paitition whici 
divides the vestibule into infeiioi and supeiioi portions 
was found to be paiticulaily pi eminent in the guinea pig> y 
de Burlet,^ who fust desciibed it in detail It is similai in 
appeaiance to the membiana hmitans (Waltnei) that coveis 
the scala tympani opening of the cochlear aqueduct In le 
vestibule of the guinea pig’s mnei ear this partition is con 
tinuous with the lining of the vestibule, which is elsewieie a 
single layei of elongated cells with spindle-shaped nuc ei 
Since theie is perilymph on each side of the membiane, i s 
function must be piimarily suppoitive for the utiicle as i 
passes fiom one bony wall to the opposite side and is le ® 
onto the vestibular suiface of the utiicle It also con ii u 
suppoit and attachment foi the delicate connective ce s 
the supeiioi pait of the labyiinth We have teimed i ui® 
bianous paitition” and it is lefeiied to as such m this pa 


In oidei to simplify the interpietation of the lesu s 
matenal was divided into nine gioups, accoiding to tie 
quency of each exposuie Some of these 
diffeient fiequencies, which means that the .vas^not 

mens exposed to each fiequency was too small 
done, howevei, when theie weie any ^ The 

in the vestibular findings lelative to each fiequen v 



ALBERNAZ, ET AL VESTIBULAR LABYRINTH 


1481 


post-exposuie lives of all animals aie not included A le¬ 
an angement of the material accoiding to the post-exposure 
life of each animal pioved to disclose interesting findings 
which aie considered later in the analysis of the lesults 

The obsei rations do not include the luptuies of Reissnei’s 
membiane because theie seemed to be no i elation between 
this finding, which was vei ified in 17 3 pei cent of all speci¬ 
mens, and luptuies in membianes of the vestibulai labyrinth 
On the other hand, maiked injuiy to the oi'gan of Coiti, par¬ 
ticularly in the basal tuin, was moie fiequently accompanied 
by changes in the vestibulai labyiinth than when niaiked 
mjuiy occuiied in the apical turns only and/or changes were 
of a mild natiue in the basal turn 

Finally, theie is biief mention of some degeneiative changes 
m the maculas and detachments of otolithic membianes 
Changes in the macula of the saccule occuiied in appioxi- 
mately 12 pei cent of the whole senes while that of the utiicle 
piesented changes in only two specimens It was felt, how^- 
evei, that they iveie mild and piobably leveisible, and that 
fuither studies with the use of election micioscopy would be 
necessaiy for a definitive evaluation of these degeneiatne 
piocesses The otolithic membianes of both maculas were 
not consistently altered wuth any of the exposuies Loss of 
otoliths and detachment occuiied in a few^ instances of the 
sacculai macula but not foi the utiiculai macula The pies- 
ence oi absence of otoliths in these decalcified specimens as 
compaied to similaily piepared unexposed contiols was es¬ 
sentially the same 

The Significant findings foi each of the nine groups are 
guen below 

Foui animals weie exposed to a frequency of 170 cps at an 
intensitj' of 146 db foi one minute Theie w^ere maiked 
changes in the organ of Corti in all but one of them, but no 
important changes occuiied m the first turn of the cochlea 
The vestibulai changes in this group were verj’ slight, there 
w'as a luptuie of the membranous partition in onl> one speci- 
nien, and a slight collapse of the sacculai membiane in an¬ 
other 
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two to four minutes at intensities of 150 to 153 5 db The 
tempoi'al bone sections of the two ears of a non-exposed dog 
weie also used foi the study 

All animals were anesthetized with nembutal and peifused 
with physiological saline solution followed by Heidenham-Susa 
fixative, following which the usual pioceduies for dehydration, 
embedding in celloidin, sectioning and staining with Hams 
hematoxylin and eosin were utilized 


FINDINGS 


The seiial sections were examined foi changes m the utiicle 
and saccule and then maculas, the semiciiculai canals and 
their ciistas and the neive fibeis i elated to these oigans 
Attention was given to a sheet of epithelial-hke cells usually 
consisting of two to foui layeis which sepaiated the utiicle 
and the semiciiculai canals fiom the saccule and the lemain* 
del of the vestibule It is consideied to be a paitition whic 
divides the vestibule into infeiioi and supeiior portions 
was found to be particulaily pi eminent in the guinea pig* by 
de Bullet,^ who fust desciibed it in detail It is siniilai in 
appeal ance to the membiana limitans (Waltner) that coveis 
the scala tsnmpam opening of the cochleai aqueduct In m 
vestibule of the guinea pig’s innei eai this paitition is con 
tinuous with the lining of the vestibule, which is elsewheie a 
single layei of elongated cells with spindle-shaped nuc ei 
Since theie is perilymph on each side of the membiane, i s 
function must be piimarily suppoitive foi the utiicle as i 
passes fiom one bony wall to the opposite side and is le 
onto the vestibular suiface of the utiicle It also contii u e 
suppoit and attachment foi the delicate connective ce s i^ 
the supeiioi pait of the labyiinth We have teimed it mem 
bianous paitition” and it is lefeiied to as such in this pap 


In 01 del to simplify the inteipietation of the g. 

mateiial was divided into nine gioups, accoiding ^ ® ^ 
queiicy of each exposuie Some of these gioups me u e 
different fiequencies, which means that the ® Jnot 

mens exposed to each fiequency was too small „ g^g^g 

done howevei, when theie were any significant din 
Tthe veshbula. findings lelative to each fiequency The 
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paxiition was luptuied in foui of the fi\e specimens The 
sacculai membiane was collapsed in one and iiiptuied in 
anothei The utiiciilai membiane was also iiiptuied in one 
specimen and collapsed in anothei 

Eight specimens- wei e examined fi om five animals exposed 
to a fiequency of 13 2 kc at an intensity of 140 db foi tvvo 


PER 

100 

90 

80 

70 

<0 

50 

40 

30 

20 

10 

0 

500 IK 2K 4K 6'10 K 13 2 K 20-25 K 40-50 K 

FREQUENCY IN CPS 

1 In this chart are shown the percentage values for ruptures of 
^emomnes of the \estibular Iah\rinth as a function of frequency in 46 
^inea pi^ ears exposed to intense sound The results were grouped into 
nine categories of frequenc\ exposures for reasons stated in the text 
^leai squares—rupture of the membranous partition solid circles—rup¬ 
ture of the saccular membrane clear circles—collapse of the saccuHr 
membrane solid triangle^—rupture of the utricular membmne 
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minutes All of them had degeneiative changes in the oigan 
of Corti localized m the fust turn, and these extended into 
the lound window legion in six specimens Ruptuies of the 
membranous partition weie found in six of the specimens 
and collapse of the sacculai membiane in foui, one of them 
''as accompanied by luptuie In two of the collapsed saccules 
theie weie adhesions between the membrane and the macular 
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Foui animals weie exposed to 500 cps at an intensity of 
142 db foi one minute Only one of them had maiked lesions 
m the oigan of Coiti in the thud, second and fust turns while 
the lemaming thiee had similai damage only in second and 
thud turns The membianous paitition was found to be 
luptuied in thiee of the specimens, and all foui had small 
luptuies in the sacculai membiane, accompanied by collapse 
m two of them 


Thiee animals weie exposed to 1 kc at 150 db foi one, two 
and foil! minutes, and five of then tempoial bones weie 
utilized m this study Membianous paititioii luptuies weie 
found in all five specimens, collapse of the sacculai membiane 
was found in one and luptuies in two The utiiculai mem¬ 
biane was luptuied in each labyiinth of one animal 


Five tempoial bones fiom thiee animals exposed to 2 kc 
at 142 db foi one, two and foui minutes, lespectively, weie 
found to pieseiit intense changes in the oigan of Coiti, pii- 
maiily limited to the second tuin of each cochlea Mem- 
bianous paitition lUptuies weie found in foui of the five 
specimens, and luptuies of the sacculai membiane in thiee, 
one of them was accompanied by collapse The utiiculai 
membiane was luptuied in foui specimens 


Thiee animals weie exposed to 4 kc at 150, 153 5 and 16t> 
db foi two, two and one minutes, lespectively All of them 
had changes in the oigan of Coiti extending into the fust 
tiun, and in one of them tlieie was a luptuie of Reissnei s 
membiane m the lound window legion The membianous 
paitition was luptuied in two of the thiee specimens and 
theie ivas collapse of the saccule m one The utiiculai mem¬ 
biane was collapsed in two specimens, one was also luptuie 


Two animals weie exposed to the fiequencies of 6 kc and 
thiee to 10 kc The intensities of the exposuies weie an 
158 5 db foi 6 kc and 156, 160 5, and 160 5 foi 10 kc The 
specimens subjected to 142 and 156 db weie exposed foi fom 
and two minutes, lespectively, while all otheis had one minii e 
exposuies All specimens showed degeneiative changes in 
the oigan of Coiti extending into the fust tuin, and m ' 
of them into the lOund window legion The membia 
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Tavo animals exposed to 40 kc at 140 and 144 5 db foi Iaa o 
and foui minutes lespectively, and tAvo animals exposed to 50 
kc at 142 db foi foiii minutes fuinished a total of seA'en 
tempoial bones The thiee specimens of the 40 kc exposiues 
piesented maiked changes in the oigan of Coiti localized at 
the lound AAundoAA- legion Those exposed to 50 kc did not 
piesent the same degiee of degeneiatiA^e alteiations in the 



3 Photomicrograph showing rupture of the membranous partition 
ear of a gninea pig: that exposed to IS 2 kc at 140 db for two 

minutes and allowed to Ine for 133 da^s The onl\ other finding of sifT- 
uVth ^as a collapse of the saccule that ■uas not unusual in animals 
iin prolonged post exposure liaes IMP—membranous partition U—utricle 
'—vestibule (X55) 


oigan of Coiti The membianous paitition AA-as found to be 
luptmed in SIX of the seA'en specimens, AA’hile the sacculai 
membiane aa'us intact in all specimens except one that shoAA'ed 
collapse of the anteiioi end Sloughing of the cells lining 
the A'estibulai side of the sacculai membiane aa^s found in 
foui specimens, and some nuclei of the remaining cells AAere 
PA’cnotic Displaced and pycnotic nuclei, as AA'ell as a deep 
eosinophilic cjdoplasmic stain, AA-ere found in the cells of the 
macula of the saccule in all foui specimens of the 50 kc ex¬ 
posures and in one of the thiee exposed to 40 kc The otolithic 
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epithelium The utiiciilai membiane was collapsed in one 
specimen and ruptuied in two otheis One of the luptuies, 
howevei, had been lepaired by connective tissue (see Fig 5) 

Five animals weie exposed to the fiequencies of 20 kc 
(one specimen) and 25 kc (foui specimens), lespectively, 
the intensities varied fiom 147 to 152 db foi one to foui 
minutes With the exception of the specimen exposed to 20 



Fig 2 Photomiciograpli ot a section through the 'sstibular iahyiinth 
of a guinea pig_ showing the relations between 4 minutes 


lateial canal This animal uas exposed to S „„„„„ = 

and sacrificed eight days later The only finding of any 
a rupture of the membranous partition that is indicated bj tne an 
L.C—lateral canal, S—saccule XT—utricle V—vestibule (X25) 


kc , which had maiked changes in the oigan of Coiti localized 
m the fust turn, all otheis had intense degeneiative lesions 
in the lound window aiea The membianous paitition was 
luptured in foui specimens The saccular membiane was 
intact in thiee, theie being collapse in the othei two, one o 
them with adhesion foimation In this gioup theie weie no 
changes in the utricular membiane On the othei hand one 
of the specimens showed the piesence of leucocytes 
peiilymphatic space of the posteiioi canal in the legion of tie 

ampulla 
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luptuies of the saccule The tiiangles lepiesent the luptuies 
of the utiiculai membiane Collapse of the utiicle is not 
shown because it is a less common finding and probabh 
1 elated to luptuie of the membianous paitition 

Kuptuie of the membianous paitition (see Figs 2, o) 
\aiied fiom 70 to 100 pei cent foi all specimens exposed to 



tiequencies of 500 cps oi above Onlv 25 pei cent of the 
170 cps exposiues levealed luptiue of this paitition 

Kuptuie of the sacculai membiane occuiied m all 500 
cps exposiues and became less ivith the inciease in fiequeiicy 
Collapse of the saccule (see Fig 6) vas not alwavs accom¬ 
panied by luptuie and occuiied chiefly foi fiequencies of 
6 kc 01 moie, wheie it became moie common than luptuie 

Kuptuie of the utiiculai membiane (see Figs 4, 5) occuiied 
at fiequencies of 1 kc oi above, and was piesent in 8 pei 
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membiane was detached, paiticulaily at the antexioi end, in 
three specimens and otoliths weie found fiee m the saccule 
and attached to the saccular membrane The utricular mem¬ 
brane was ruptured m four specimens, one of which presented 
two ruptures occurring in different places Collapse was 
found m only one specimen In three specimens hemorrhage 
and edema with leucocytic response weie found in the tissue 



Fig l Photomicrogiiph of a section tliiough the tuptured portio 
utiicular membiane in a guinea pigs eai that had been „ This 

at 142 db tor tno minutes The post exposure life j ,],e 

area in the inferioi and medial Mall of the utricle uas /VoaO) 

commonest point of utricular lupture tJ—utricle r—vestiouie i- 


and around the neire fibeis from the macula of the utiice 
(see Fig 7) The latter presented a normal appealance w 
all specimens except in one for which a few nuclei weie 
pycnotic The otolithic membiane of the macula of the utiic e 
was without changes 

Fig 1 summarizes the results obtained for each of the nine 
groups The squares show the percentages of luptuie o le 
membranous partition Collapse of the sacculai 
IS represented by clear circles, and solid circles lepi 
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specimens These contiols iveie paiticulaily valuable in as- 
cei taming some minor changes due to technical pioceduies 
such as occui in the otolithic membianes 

A gioup of eight guinea pigs, foi which the light eais 
had been exposed to 500 cps was also used in a contiol stud}’ 
to compaie the effects of lower intensities and longei duia- 
tions of exposuie Foui of these had been exposed at 118 



Fig 7 Photomicrograph of a section through the macula of the utricle 
®^ ^ guinea pigs ear that ^as exposed to 50 kc at 142 db for four minutes 
i»i exposure life ^Nas two da\s There is e\idence of hemorrhage and 

leucocvtic response in the loose connecti-ve tissue and between the ner\e 
of at the base of the macula This specimen also re\ealed rupture 
,^-^be membranous partition collapse of the utricular membrane in its 
tbft portion and sloughing of cells of the i estibular lining as ^\ell as 
taose in the outermost laser of the saccular membrane RBC—er^th^o- 
c^les U—utricle WBC—leucocytes (X220) 


db foi 160 minutes, two weie exposed at 128 db foi 20 min¬ 
utes, and two at 133 db foi five minutes All eight animals 
^eie saciificed on the same day as the exposuies None of 
these except the latter two showed maiked coclileai damage 
und luptuie of Reissnei’s membiane The lattei was col¬ 
lapsed over the oigan of Coiti in seveial of the 160 minute 
exposures The membianous partition of the vestibule was 
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cent of the 2 kc exposiues and 30 and 40 pei cent of the 4 kc 
exposures, lespectively At highei fiequencies of 6 to 25 kc 
it was found m a small numbei of specimens, but again be¬ 
came significant foi the 40 and 50 kc gioup foi which theie 
was 57 1 pel cent luptures 

CONTROL GROUPS 

Seiial sections thiough the vestibulai labyiinths of a seiies 



rig G Photomiciograph of a colKpseU saori- 

ear of a guinea pig exposed to 500 cps at 140 db '?o,'i'nd to be rup- 

ficed 14 days later The membrane of the saccule foun 

tured at another level than Illustrated There Is membrane md 

heslons (Indicated b> airorv) to form bettveen the collap'^cd mcm^ changes, 

the cells of the macula The latter reveal onl> slight degoncr u_ 

many of t\hich are probably of i reversible t>pe ^ saccui , 

(XllG) 


of temporal bones of six iion-exposed guinea pigs seive a 
contiols They weie of the same source and ages 
exposed animals used foi this study The fixation, erobe - 
sectioning and staining weie identical to the pioceduies 
for the prepaiation of the temporal bones 
exposed to intense sound None of the changes descii 
the innei eais of the exposed guinea pigs appealed 
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changes that could be i elated Avith length of sulM^al time o 
the animals This agieed with the finding that theie vas 
no evidence of piolifeiation of the cells lining the \esti u e in 
an attempt to lepau these luptuies 

The next stiuctuie most commonh' in\olved was the saccule 
Ruptuie of the sacculai membiane occuiied in appioximatelv 
one-fouith of the specimens, vhile collapse vas found in one 
thud Theie was a tendency foi luptuie to be moie common 
to exposuies of 500 to 2000 cps (inclusue) and foi collapse 
to be moie fiequent than luptuies foi exposuies of 4 'c an 
above Ruptuie of the saccule did not appeal to change in i 
post-exposuie life, vhicli agieed mtli the lack of en ence o 
lepau activity. Collapse, on the othei hand, vas niiici moie 
common foi the specimens with long lengths of suiviia 
Fiom 0 to 2 days, 18 1 pei cent of 11 animals showed collapse 
of the saccule, while 37 5 pei cent of eight specimens showed 
collapse at 14 to 36 days The peicentage was inci eased to 
71 4 pel cent foi sei en specimens that wei e allow ed to sui \ n e 
fiom 63 to 133 days 


Ruptuie of the utiiculai membiane occuiied in appioxi- 
niately one-thud of all specimens The most fiequent point 
of luptuie wms found to be below and medial to the macula 
m the vicinity of the utiiculai duct It was moie common 
foi exposuies of 1 to 4 kc and foi the 40 and 50 kc exposuies 
Theie w'as a definite tendency foi it to become less fiequent 
with the inciease in post-exposuie life This is piobably due 
to lepaii of the luptuie by connective tissue cells that pio- 
hfeiate fiom the connectne tissue layei of the utiiculai 
membiane Collapse of the utiiculai membiane was a less 
common finding, being piesent in appi oximatelv 15 pei c^ 
of the whole senes It did not show anv i elation to lengt 
of post-exposuie life and w’as not found in specimens wi i 
intact membianous pai-titions 


The evidence foi damage to the sensoiy and supporting 
cells of the macula was slight oi even lacking m mos piepar 
tions The sensoiy cells foi most of the 40 oi 50 kc exposmes 
and foi a few othei specimens levealed displaced and p} 
nuclei and the cjdoplasm of the cells stained deep \ wi , 

The mfeiioi portion of the macula of the utncle showed 
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tound to be ruptuied in six of the eight specimens, the sat- 
culai membiane was luptiued in one, but vaiymg degiees of 
collapse of the saccule was appaient in five specimens Tlieie 
was no luptuie of the utiiculai membiane in any specimen, 
but theie was evidence of paitial collapse in foui specimens 

Seiial sections thiough seven tempoial bones of five young 
siien exposed dogs'-- weie examined foi compaiison of find¬ 
ings with those of the guinea pigs Two of the dogs had been 
exposed to 4 kc at 153 5 db foi two and foiii minutes, one 
had been exposed to 11 kc at 153 5 db foi foui minutes and 
two had been exposed to 18 kc at 150 db foi two and foui 
minutes The post-exposiue lives vaiied from 0 to 13 days 
Theie was seveie iniuiy to the oigan of Coiti in all speci¬ 
mens, with luptuie of Reissnei’s membiane m foui of tie 
seven The membianous paitition of the vestibule was lup- 
tuied in five The saccular membiane was luptuied in foui 
specimens with the piesence of a few led blood cells m le 
saccule in two specimens Theie was no appaient col apse 
of the saccule in any of the specimens The utiiculai mem 
biane was luptuied in two and maikedly collapsed m a nu 
Slight changes in the sensoiy and suppoiting cells o m 
macula of the saccule weie in evidence in thiee specmiens 
but none weie appaient in the macula of the utiicle leie 
weie no appaient changes in the mnei eais of the non-expose 
dog used to contiol this study 


REVIEW OF FINDINGS 

The most common alteiation in the vestibulai j., 

a lesult of sound stimulus tiaumatic to the oigan o 
was found to be the i uptui e of the membi anous pai tition 
sepal ates the vestibule into supeiioi and infeiioi 
is doubtful that iuptuie of this membiane is of 
functional significance unless it can lesult in 
lapse of the utiicle, a finding which was t be¬ 

any of the exposuies The infeiioi pait of the 
neath the macula was in some specimens collapsed 
of loss of the suppoit of the anous paithion ^^^^^^^^^^ 

nificance of such a finding is f^batable The P 
of the membianous paitition iuptuies showed no app 
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changes that could be i elated with length of suiMval time of 
the anunals This agieed with the finding that theie was 
no evidence of piolifeiation of the cells lining the \estibule in 
an attempt to lepaii these iiiptuies 


The next stiuctuie most commonly involved was the saccule 
Ruptuie of the sacculai membiane occuiied in appi oximately 
one-fouith of the specimens, while collapse was found in one- 
thnd Theie was a tendency foi luptuie to be moie common 
to exposuies of 500 to 2000 cps (inclusive) and foi collapse 
to be nioie fiequent than luptuies foi exposuies of 4 kc. and 
above Ruptuie of the saccule did not appeal to change with 
post-exposuie life, which agieed with the lack of evidence of 
lepaii activity Collapse, on the othei hand, was much moie 


common foi the specimens with long lengths of suiMval time 
Fiom 0 to 2 days, 18 1 per cent of 11 animals showed collapse 
of the saccule, while 37 5 pei cent of eight specmiens show ed 
collapse at 14 to 36 davs The peicentage was inci eased to 
4 pei cent foi se^en specimens that weie allowed to suivive 
II om 63 to 133 davs 


Ruptuie of the utiiculai membiane occuiied in appioxi- 
roately one-thnd of all specimens The most fiequent point 
0 luptuie was found to be below and medial to the macula 
in the ^^Clnlty of the utiiculai duct It was moie common 
01 exposuies of 1 to 4 kc and foi the 40 and 50 kc exposuies 
heie was a definite tendency foi it to become less fiequent 
I'lth the inciease in post-exposuie life This is piobablv due 
0 lepaii of the luptuie by connectne tissue cells that pio- 
ifeiate fiom the connecti\e tissue layei of the utiiculai 
membiane Collapse of the utiiculai membiane was a less 


common finding, being piesent in appi oximately 15 pei cent 
of the whole senes It did not show any i elation to length 
of post-exposuie life and was not found in specimens with 
intact membranous paititions 


The evidence foi damage to the sensoiw and supporting 
ceUs of the macula was slight oi e\ en lacking in most pi epara- 
tions The sensoiy cells foi most of the 40 oi 50 kc exposuies 
and foi a few othei specimens ie\ealed displaced and pycnotic 
nuclei and the cjiioplasm of the cells stained deeply with eosin 
The infeiioi portion of the macula of the utiicle showed 
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similai changes Except foi these theie weie no definite 
cytological changes in the utiiculai macula foi any of the 
exposuies. Loss of otoliths occuired in the sacculai macula 
in seveial specimens, mainly in the 40 and 50 kc exposuies, 
and in some of these many otoliths appealed fiee in the sac¬ 
cule Similai changes iveie not seen in the utiiculai macula 

Hemoiihage with leucocytic leaction and edema about the 
nerve fibeis at the base of the macula of the utricle were 
found in two specimens exposed to 40 and 50 kc, lespectively 
Leucocytes appealed in the peiilymphatic spaces of the semi- 
ciiculai canals and the utiicle in two othei specimens One 
had been exposed to 13 2 kc and the othei to 25 kc 

In the specimens exposed to high fiequencies of 40 and 50 
kc theie was evidence of sloughing of cells of the vestibulai 
suiface of the sacculai membiane, and some of the lemaming 
nuclei weie pycnotic Similai findings weie found foi the 
utiiculai membiane although they weie not so pionounced 

CONCLUSIONS 

1 Seveie tiaumatic injuiy to the oigan of Coiti, caused 
by intense sound, paiticulaily in the basal turn, is fiequently 
accompanied by damage to membianes of the vestibulai 
labyiinth 

2 The most common alteiation in the vestibulai labyiinth 
pioduced by instense sound is ruptuie of the “membianous 
paitition ” 

S The wall of the saccule was luptuied in appioximately 
one-fouith of the specimens and collapsed in about one-thud 
Ruptuie was of highest incidence foi exposuies of 500 to 
2000 cps and collapse was moie in evidence foi exposuies of 
4000 cps and above The lattei was also mci eased with pio- 
longed post-exposui e life 

4 The utiicle was luptuied in appioximately one-thud 
and the infeiior poition of it collapsed in about one-sixth o 
all specimens Ruptuie was moie common in 1 to 4 kc an 
40 and 50 kc exposuies It was less fiequent in specimens 
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■mth prolonged post-exposuie lives, presumably because of the 
tendency for repair 

5 The sensory and supporting cells of the macula of the 
saccule revealed only a few changes of mild nature Similar 
cells of the macula of the utricle were usually not altered 
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XII INTERNATIONAL CONGRESS OF LOGOPEDICS 
AND PHONIATRICS 

For the XII International Congress of Logopedics and 
Fhoniatiics, Dr Perello has been in charge of the Rapport on 
Functional Dysphonia,” therefore, he requests e\eiy col¬ 
league to have something published about this matter and 
kindly send hmi a reprint foi the record of said Rapport 

His address is Dr J Perello, Piovenza, 319, Barcelona 
(9), Spain 



THE ROLE OF THE VOCAL CORDS IN HUMAN 
RESPIRATION 

Observations on Respiratory Function in the Human 
with Paralyzed Vocal Cords and Totally 
Absent Vocal Cords ■> 

James J O’Neil, 

Omaha, Nebi 


I A REVIEW OF ALL PREVIOUS WORK AND LITERATURE ON THE 
PHYSIOLOGIC RESPIRATORY MECHANISM OF THE VOCAL CORDS 
A PRESENTATION OF THE FOUR MAJOR CONCEPTS OF THE 
VOCAL CORDS IN RESPIRATION GAINED FROM THIS REVIEW 

The respiiatoiy function of the laiynx by the valvulai 
action of the vocal coids has in the past been the subject of 
extensive investigative studies in animal and cadaveiic ex- 
peiiments Eaily studies by Longet,’" Wjdhe,’’'’ Bi unton and 
Cash,= Semon,^' Semon and Hoisley,’" weie in agieement as 
to the valvulai function of the coids of the laiynx Recen 
studies by Fmk, Basek and Epanchin” and Femstein,'' em¬ 
ploying photogiaphic, loentgenologic, and electioniyelogiap uc 
techniques have offeied additional confiimatoiy evidence o 
this function 


As fai as we have been able to find, although Dionisio le 
poited dynamometiic measuiements foi the piessine wi un 
the laiynx of experimental animals, and Neumayei-’ lepoi e 
manometiic studies on the piessuies within the human aiynx. 
neithei made giaphic lecords Hoopei,’’ woiking wi 
fessor Bowditch at Haivaid, was one of the fust to 
giaphic lecoids of the movements of the laiyngeal cai i ag 
on stimulation of the external bianch of the supeiioi 
geal neive Muitaugh=' obtained some excellent giapuc le 
Olds of abduction and adduction of the coids of the aij 


•Presented as Candidates Thesis to the \meiiian \ ng^olofflcal, 
lopical and Otologncal &oclet^ Inc IDS'! results deleted 

rd'tors Note Photostats and Tables ‘'h ','''t flrMi4scope Offle< 
foi publication This manuscript lecened it The larMi^o 
accepted foi publication Maich 12 19o9 

J494 
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of a cat and goat, and Feinstein,® employing electiomyogiaphy, 
lecoided changes in the human laijmx Fink, Basek, and 
Epanchm^" obtained additional changes m the human by em¬ 
ploying electiomyogiaphy In the mfoimation available, the 
giaphic data obtained pei tamed only to changes within the 
laiiTix itself, and lepiesented no paiticulai influence of the 
lamix on lespiiatoiy ^entllatlon 

Aftei much consideiation of a method that would pioiinde 
giaphic mateiial foi inteipietation of the effect of the \al- 
vulai cold action of the laijiix on lespnation, the utilization 
of accepted standaidized pulmonaiy function tests seemed 
to affoid an ideal laboiatoiy method for conducting a scientific 
eialuation of the pie\iously held concepts and theoiies on the 
effect of the \ocal coids on lespiiatoiv ventilation 

To secuie a completely accuiate idea of pieviously and cui- 
lentlj held concepts legaiding the effect of this sphincteiic 
'ahulai coidal effect on lespiration, it was necessaiy to cany 
out a thoiough leview of the liteiatuie limited to tins paiticu¬ 
lai subject to provide the majoi concepts which could be sub¬ 
ject to an accepted laboiatoiy study, and to piovide giaphic 
niateiial of the lesults foi inteipietation 

gieat poiiaon of this leview levealed that the majoiitj' 
of pievious investigative woik had been confined to the lai jmx 
itself For example, in 1841 Longet^° leported his leseaich 
on the function of the muscles and neives of the laijmx, em¬ 
phasizing its valvular function In 1866, Wyllie^' lepoited 
sundar findings in his obseiwations on the physiologj* of the 
larjTix In 1882, Bi unton and Cash= piesented then studv 
on the valvular action of the laijiix, and m 1883, Hooper’^ 
showed the lesults of his expeiiments on the tension of the 
local bands In 1890, he furtliei leported his methods of 
demonstiatmg laijmgeal movements In the same year, Se- 
mon”® leported on the position of the vocal coids in quiet 
lespnation in man, and together with Horsley,^® contributed 
a leport on the expeiimental investigation of the central 
motoi mneivation of the laiynx In 1892, Dionisio® leported 
the djTiamometiic measurements of the piessure within the 
laiynx of expeiimental animals, and in 1910, Neumajer-^ re¬ 
ported the piessmes in the human laiynx Between 1902 and 
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1951, Onodi'‘ established the pimciples of laiyngeal mneiva- 
tion which weie confiimed by Lahey,’" Noid]uiid,=< Ziegel- 
man,-''* Lenieie,'" Teiiacol,''" Fuistenbeig,^- Murtaugh,=‘ and 
emstein In 1929 and 1949, Negus-^-^ m his monumental 
studies on the laiynx, lepoited the effects of the laiyngeal 
vocal coids on lespiiation In 1944, Piessman-® lepoited 
uithei on the effects of the sphinctenc action of the laiynx 
on intia-abdominal piessuie and on the musculai action of 
the pectoial giidle In Januaiy, 1956, Fink, Basek and Epan- 
chin^' lepoited the laiyngeal musculai activity in lespiiation 
by electiomyogiaphy and X-iay studies 

It seems that the excellent woik of the above investigatois 
on the laiynx lesiilted in an evolution of concepts legaiding 
its effect on lespiiation Negus--fust stiessed the im- 
poitance of looking beyond the laiynx in lespiiatoiy studies, 
foi he feaied that the veiy piesence of the laiynx may act 
as a hindiance by causing naiiowing and obstiaction to the 
ail curient This seaich led to a study of the size of the 
glottis itself, the calibei of the tiacheo-bionchial tiee, the 
depth and late of lespiiation, vital capcity, the size of the 
lungs, and the elimination of fiiction by the adaptability of 
the laiynx 

Piessman,-'* m addition to making significant contiibutions 
on the effects of the sphinctenc action of the laiynx on intia- 
abdominal piessuie and on musculai action of the pectoial 
giidle, has piesented an excellent compendium of all the woik 
of the pievious investigatois as it peitains to the lole of the 
vocal colds on lespiiation 

The studies of Bi unton and Cash,= Semon,^® Negus,=- Jack- 
son,’" and Pressman-’® postulate that the vocal coid action m- 
cieases intia-thoiacic and intia-abdominal piessuie by flap¬ 
ping an within the tiacheobionchial tiee In lespiiatoiy 
physiology^ this is impoitant, piimaiily in ciiculatoiy changes 
and in cough Negus=—® and Piessman’® state that expeii- 
mentally, when this valvulai function is not functioning, theie 
IS about 20 per cent loss m ability to laise intia-abdominal 
piessuie and a coiiesponding escape of an not undei piessuie 

Negus,"®’ Jackson,’® Rahn’® and Riley,’® in legaid to the 
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lole of the coids in pioducing a physiologic nan owing of the 
glottic chink, which supposedly effects an intei change of gases 
behveen the pulmonaiy alveoli and the blood stieam, concui 
that oxj'gen passes through the alveoli walls into the blood 
stieam, not dining inspiiation, but in expiiation, with thoiacic 
conti action, and that the lapidl}’ inci eased intia-pulmonaiy 
piessuie acting on the inci eased lesistance of the paitially 
adducted coids fuither incieases the alveolai oxygen piessuie 
and the speed of its passage into the blood stieam 

Goidon,'^ Mills,='> and Rahn,'" in legaid to vital capacity, 
agiee that while it depends paitly on the size and stiuctuie 
of the lungs, the late of lespiiation is deteimined b3 the 
cahbei of the an passages which cannot comej' air at moie 
than a certain speed The ultimate efficiencj’ of lespiiatorj" 
exchange should depend, theiefoie, upon the lelationship of 
the glottic apeituie to that of the tiachea, as bi ought out bj’’ 
Negus---" suggesting the tiemendous impoitance of glottic 
action on lespiratoiy phj-siologi" and its i elationship to partial 
01 complete opening and closing in the exclusion oi letention 
of an The moi ements of glottic dilatation at the beginning 
of inspnation and partial closine dining expiiation, both at 
times of exertion and dining quiet lespnation are thus ex¬ 
plained 

As biought out bj- Bateman,* Fowlei,*' Piessman,- and 
Rahn,"" in man, with the finely divided air spaces and laige 
volumes of supplemental and lesidual an, theie is actuallj 
no need foi anj- immediate letention of air bj* glottic action 
foi effective function If the glottis is paitiallj’’ closed at 
the beginning of expiiation, bionchial musculature maj- foice 
some of the air backwaid into the distant alveoli, assisting 
the piocess of diffusion If obstiucted on inspnation, bion- 
chial dilatation will abstiact an fiom the aheoli to mix with 
the in-iushmg uncontammated tidal air 

Negus" maintains a i egulatoiw function for the cords 
m \ entilation Bj- its obsti uctive action the glottis can retard 
the filling or emWing of the bionchi, and thus delav the 
Hening-Bieuer leflex, which pioiides time foi tlm a eqim e 
exchange of gasses in the lungs This keeps the 0 ™ an - 
contents of the blood at the right le\el It is the complete 



1498 


O’NEIL VOCAL CORDS IN RESPIRATION 


dilatation of the bionchi at the end of inspiiation which 
sends a reflex stimulus to the lespiiatoiy center thiough the 
affeient vagal fibeis, this stimulus initiates expiiation The 
leveise effect occurs at the end of expiiation, when the bion¬ 
chi are conti acted 


Numeious mvestigatois, including Dean,"’ Fenn,® Haldane,’* 
Otis,-® and Piessman,-® have felt that glottic obstiuction to 
the entry of air dining inspiiation adds to the ieduction of 
intia-pulmonaiy and intia-thoiacic piessuie This pioduces 
piessuie on the gieat veins and the light auiicle, and sucks 
blood back into the heait duiing inspiiation Descent of the 
diaphi agm at the same time squeezes blood fi om the splanchnic 
area into the vena cava, and thus to the light aiuicle It 
causes dilatation of the pulmonaiy capillaiies and facilitates 
the flow of blood thiough the lungs, thus pioviding a 
volume of blood deficient in oxygen and oveichaiged wi 
CO, to meet the newly enteiing tidal an which fills the di a - 
mg alveoli The lush of blood thiough the lung deliveis a 
copious supply to the left side of the heait, and accoiding o 
the law of the heait, the left ventiicle, theiefoie, contiac s 
moie forcefully and laises the aoitic and geneial ai eiia 
piessuie, in expiiation, the leveise is tiue Obstiuc ion 
thiows back piessuie on the venous ciiculation, slowing i 
at a time when the emptying of the lungs does not a ov\ oi 
active lespiiatoiy exchanges The pulmonaiy capillaiies ai 
compiessed in unison, with the paitial collapse of the a 
Theie is, howevei, a tempoiaiy use of aoitic piessuie a 
beginning of expiiation, since compiession of the lungs V 
expiiatoiy effoit squeezes blood into the left side o 
heait 


Negus” has asci ibed two additional functions to le v « 
colds in lespiiation 1 the mam legulating valve 
the fine adjustments in augmenting the 
coil elating the volume of blood and its late of passage 
the lungs with the volume of an in the alveoli, .. 

L contents of oxygen and ca.bon d.ox.de 
Size of the lumen of the an way to the needs of the 

The vocal coids lepiesent a point of ’"aUig 

Jrxespuatoiy tiact which is va.iable m degiee, depending 
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upon the position of abduction oi adduction assumed by the 
colds In inspiiation, as in singing, Pressman=“ has sho\\Ti 
that the coids aie so abducted they can scaicely be distin¬ 
guished fiom the lateral walls of the laijmx, in expiiation, 
theie IS maiked nai rowing of the glottic chink Piessman 
concludes, tlieiefoie, that in each lespiratoiy cj'^cle theie is a 
to-and-fio movement which is naturally moie conspicuous with 
deep bieatliing than with shallow bieathing at lest The 
niaiked degiee of appioximation on expiiation establishes a 
point of lelatne lesistance to the escape of an with, a- mo- 
mentaiy inciease of intia-tiacheal, intia-bionchial, and intia- 
alveolai piessures This elevated piessuie mci eases the ox- 
^gen flow from the alveoli tliiough the alveolai walls into the 
blood stieam The vocal coid action lapidlv inci eases the 
piessuie to insuie rapid absorption of large quantities ot 
oxygen In addition to these pui poseful mo\ements of the 
vocal cords, theie is a lowering, backwaid displacement and 
lateial deviation to the left of the entiie laijmx These move¬ 
ments aie due to mtia-thoiacic pressuie \ariations, aie of 
small amplitude, and aie not univeisally piesent 

This leview of all pievious woik and liteiatuie ie\eals 
that foui major lespiiatoiy functions of tlie vocal cords have 
been asciibed 

1 Regulation of gaseous tianspoit acioss the alveolai mem- 
biane by incieasing intia-thoiacic piessuie dining expiration 

•2 Regulation of alveolar filling by foiced passage of gas 
mto unaerated segments of the lungs on expiiation 

3 Regulation of cardiac output by effecting a use in pul- 
monaij' piessuie with decieasing venous letuin during ex¬ 
piiation 

4 Control of the mass motion of gas dui mg ventilation witli 
the colds imposing a time element to expiiation 

II RE-STATEMENT, ANALVSIS, AND DISCUSSION OF FOUR 
CONCEPTS OF VOCAL CORD ACTION IN RESPIRATION 
GAINED FROM REVIEW OF LITERATURE 

Statement of Aims and Objectues of Present Study Methods 
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Evvployed m Study Buef Clinical Remane of Subiech 
Used Biief Descnption of Tc^t^ Used Discussion of 
Results 

Fiom this histoiical leview it is appaient that the lole of 
the vocal coids in lespiiatory function has been long accepted 
A numbei of theoiies have been advanced, each desciibing 
vaiious mechanisms by which the vocal coids contiol oi legu- 
late some phase of lespiiation, howevei, expeiimental woik 
to suppoit these findings has foi the most pait been con¬ 
fined to studies of the laiynx itself, and is inadequate Much 
of this expeiimental data has been obtained fiom lowei ani¬ 
mals, and IS of questionable validity when applied to the 
human Although a wealtii of data dealing with lespiratoiy 
function has been accumulated in lecent yeais, little oi no 
attempt has been made to analyze the lole of the vocal coids 
in the complex mechanism of lespiiation, so that the accepted 
theoiies have lemained unquestioned Recent inleiest and 
activity ill suigeiy of the laivnx, tiachea, and thyioid have 
piompted intensive anatomic, neuiological, loentgenological, 
and electiomyogiaphic studies of the coids in phonation, 
howevei, then time honoied lole in lespiiation has been un¬ 
challenged, obscuie and explainable only by piimitive concepts 

It IS appaient that all of the foui majoi lespiiatory func¬ 
tions of the vocal coids revealed by a review of liteiatuie aie 
fundamentally similai, in that they place the vocal coids as 
the legulatoi of lespiiation m the expiiatoiy phase, and that 
each theoiy deals with the effects of elevated expiiatoiy 
piessuie on some phase of ventilation oi gas exchange 

The fast theoiy, i e , the legulation of gaseous tianspoit 
acioss the alveolai membiane by inci easing mtia-thoiacic 
piessuie duiing expiiation, was fast pioposed by Negus," 
hhd supposes that with coid adduction in expaation the use 
in intia-pulmonaiy piessuie effectively elevates the paitial 
piessure of oxygen and thus incieases oxygen tianspoit acioss 
the alveolai membiane Although this concept of expiiatoiy 
piedommance in gas exchange seems logical and actually oc- 
cuis in some lowei veitebiates, it is not quantitively sigmfi' 
cant in the human, as leference to tlie Oxygen Dissociation 
Cuive discloses ' 
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The second theoiy, i e , the legulation of alveolai filling by 
fDiced passage of gas into unaeiated segments o ie ung 
duiing expiiation, states that the use in expiiatoi j piessiue 
effected by the colds foices inspiied gas into alveoli non- 
aeiated This concept is no longei tenable in light of the le- 
cent woik of Roos, Muiphy, and Dahlstiom-’^ that ven i a ion 
IS not enltanced by inciease of intia-pulmonaij piessuie 

The thud theoiy, i e the legiilation of caidiac output, by 
effecting a nse in pulmonaiy piessuie with decieasing ^enous 
letuiTi, supposes that the diminshed venous letuin a en an ^ 
to expiiation is the lesult of coid adduction viti a use in p 
monaiy piessuie While this is tiue in the c assic a sa % 
maneuvei, it is not the case in basal lespiiation, v leie le 
inciease in intia-piihnonaiy piessuie is diiecth le a e o e 
elastic lecoil of the lung which occuis vith the end of in- 
spiiation 


The final theoiv, i ^ the contiol of the mass motion of gas 
duimg ventilation with the colds imposing a time element to 
expiiation, concerns the lole of the vocal coids m mmu e o 
minute legulation of expiiation, and its effect on expiia ion 
time lathei than piessuie Although this theoiy has no ex-^ 
peiimental backgiound, it is in keeping with modem pijsio 
logic concepts of the effect of time as an adjunct to in la 
pulmonary mixing with the end-iesult the cieation o lomog 
enous substrate to piomote even trans-alveolai exchange of 
oxjgen and caibon dioxide 


In view of the spaise oi inadequate expeiimental voik to 
support any of these theoiies in human lespiiation, it seemed 
logical to reevaluate the mle of the vocal coids in lespiia ion 
To this end the application of the modem lespnatoiy 
tests appealed adraiiablj' suited It nas the aim an o je 
of this studv to take two gioups of subjects lepiesenting 
extiemes m vocal cold abnoimalities, and subject them to th 
entile batteiw of lespiiatory function studies, including 
lation and mixing analysis 

The fust group of subjects studied had 

unilateral and bilateial coid t^'o 

narrowing of the laimgeal apertuie In this gi P 
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women and three men m good general health, with noimal 
chest X-iays, and laiyngoscopic evidence of vocal coid paial- 
ysis In one woman bilateial coid paialysis followed a thy- 
loidectomy The other woman’s unilateial coid paialysis 
was spontaneous for which careful laiyngological, medical, 
and neuiological work-up failed to deteimme the etiology 
The thiee men had unilateral coid paialysis following ladical 
neck dissection foi carcinoma 

The second gioup studied weie subjects without vocal coids 
as the lesult of total laryngectomy foi caicmoma of the laiynx 
They were all white males m good geneial health with noimal 
chest X-iays and weie fiee of any evidence of caicmoma 

The subjects of both Gioup I and Gioup II weie fiee of 
any evidence of uni elated caidio-iespiiatoiy disease oi sub¬ 
jective signs of lespuatoiy deficiency 

While the various techniques foi evaluating pulmonaiy 
function have individual limitations, when combined, these 
tests offei an accuiate index of the subject’s ability to move 
adequate volumes of gas m and out of the lungs within a 
specified time, and an evaluation of the intia-pulmonaiy mix¬ 
ing of the inspiied and lesidual gases of the lung 

The test batteiy utilized in this study Avas ananged into 
two gioups the fust comprised the follOAVing pulmonary 
function tests Avhich weie classic foi evaluating accuiately 
ventilatoiy mechanics Avith an assay of lespiiation in all 
phases, time, and maximum effoit 

Tidal volvmie, defined as the volume of gas the patient is 
bieathmg quietly and at lest 

Minute volume, defined as the volume of an enteiing and 
leaving the lungs pei bieath pei minute 

Functional lesidual capacity, defined as the volume of gas 
lemaining m the lungs aftei a natuial expiiation 

Vital capacity, defined as the volume of gas that can be 
expelled by a maximal expuation foIIoAAung a maximal in¬ 
spiration 
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Exploiatoi y leseive zolunie, defined as the \olume of gas 
remaining in the lungs after a maximal expiration. 

Maximal bjeathtng capacity, defined as the maximal \olume 
of gas that can be breathed per unit time 

End tidal CO. determination, defined as the piessuie m 
mm of CO, gas in last portion of expiiation 

Inspiiatciij ca/pacity, defined as the maximal \oIume of an 
that can be inspired fiom the end of a nonnal expiration 

Timed vital capacity, defined as the performance of Mtal 
capacit}’ in relation to time 

Total lung capacity, defined as the sum of vital capacitj and 
lesidual capacity 

Residual tolumc, defined as the volume of gas remaining 
in the lungs aftei a maximal expiration 

The second gioup of pulmonaiy function studies were 
to analyze the functional effects of \entiIation, including e 
e\enness of gaseous mixing and the elasticity of the tracheo- 
bionchial tiee and the paienchyma 

EovAei-’s single bieath test, defined as the method of de¬ 
termining the evenness of ventilation 

Mihogen equilibration, defined as the method of deteimin- 
ing the funchonal lesidual volume of the respiratoi"} syrtein 
The time lequiied is analagous to the seven-minute Couman 
Washout Test, and measuims the e\enness of ventilation when 
the dead space and ventilation pattem aie noimal 

The elastance and resistance weie studied by lecoidmg the 
maximal expiratory and mspiratoiy pi assures by sinusoidal 
wa\ e, by outflow curves, and by maximal flow velocities 

All testing was earned out under basal conditions \\ith the 
norms for age, height, and weight drawn from the standard 
table of Coumand and Kichaid, Gomioe, et al ^ 

The lesults of this study show gross abnormalities 
phase of testing m both groups In Group I, all su j 
had low maximal breathing capacities with the excep on o 
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one, who was boideiline noimal In Gioup II, all subjects 
had low maximal bieathmg capacities and additionally had 
abnoimalities in mixing, as shown in the Fowlei single bieatli 
tests, theie was one possible exception to this 

In Gioup I the deficit in the maximal bieathing capacity 
was obseived to accompany a use in the functional lesidual 
capacity to the uppei limits of noimal These findings aie 
similai to those patients studied elsewheie with clinical em- 
phj'’sema of the acquiied oi senile type It seems appaient 
that the expiiatoiy obstiuction attendant to coid paialysis 
lesults in a loss of timed bieathing capacity with eventual 
loss of pulmonaiy elastance and use in lesidual volumes 
The one exception to this is the subject who was the boideihne 
limit of noimal 

In Gioup II all subjects had loweied maximal bieathing 
capacities, and with one exception impaiied intia-pulmonaiy 
mixing as shown in the Powlei single bieath tests It is of 
special inteiest that the loss of pulmonaiy elastance is not a 
component heie as in Gioup I, but lathei demonstiates the 
deficit in effective time and mass gas motion and mixing 
attendant to the absence of vocal coids 

SUMMARY AND CONCLUSIONS 

We have piesented a leview of all pievious woik and hteia- 
tuie on the physiologic mechanism of the sphmcteiic vocal 
cold action in lespiiation Fiom the histoiical leview, foui 
majoi concepts of coid function weie piesented, summaiized 
and discussed In the absence of adequate expelimental woiK 
to suppoit these theoiies in the human, and with newei meth¬ 
ods of accepted lespiiatoiy study now available, it was felt 
that le-evaluation of these theoiies would be m oidei To 
accomplish this, two gioups of subjects lepiesentmg the ex- 
tiernes in vocal coid abnoimality weie subjected to the entiie 
batteiy of lespiiatoiy function studies To oui knowledge 
this study lepiesents the initial application of the pulmonaij 
function tests to an evaluation of vocal cord action in human 
lespiiation 

Fiom oui leview of the liteiatuie on the sphincteric action 



O'NEIL VOCAL COEDS IN RESPIRATION 


1505 


of the \ocal coids on lespiiation, and a caieful study of the 
lesults of pulmonaiy function tests earned out m subjects 
■nith the extiemes in ^ocal coid abnoimalities, ne can con¬ 
clude 

I That the gaseous tianspoit acioss the alveolai membiane 
bv an inciease of intia-thoiacic piessuie pioduced by the 
colds in expiiation is quantitatnelv insignificant in the hu¬ 
man 

Z That ventilation in the human is not enhanced by an 
mciease of intia-pulmonaiy piessuie pioduced by the coids 
in expiiation 

1 That caidiac output is not affected by coid adduction in 
expiiation vith the basal lespiiatoiy conditions pievailing in 
the human wheie the inciease in intia-pulmonaiy piessuie is 
dnectly i elated to the elastic lecoil of the lung which occuis 
I'nth the end of inspii ation 

•i That laijTigeal paialysis in the human lesults in a defin¬ 
ite deciease in maximal bieathing capacity in the majoiitj- 
of subjects studied with a use in the functional lesidual 
capacitj' to the uppei limits of noimal 

i That larjTigeal paialysis in the human pioduces a loss of 
bieathing capacitx* (timed) with eventual loss of pulmonaiv 
elasticity and use in lesidual volumes 

S That in the majoiity of subjects studied, total vocal coid 
absence in the human lesults in loweied maximal breathing 
capacities and impaiied mtra-pulmonaiy mixing 

7 That total vocal coid absence has less effect on pul- 
monaiy elastance than coid paralysis 

5 That total cord absence cieates a significant deficit in 
bme and mass gas motion and mixing 

^ That both cord paialysis and total cord absence is not a 
Phjsiological innocuous occuiience, even m subjects clinicallv 
free of symptoms of lespiratory deficit 

fb Finally, that the absence of noimal vocal coid function, 
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one, who was boideiline noimal In Gioup II, all subjects 
had low maximal bieathing capacities and additionally had 
abnoimalities in mixing, as shown in the Fowlei single bieath 
tests, theie was one possible exception to this 

In Gioup I the deficit in the maximal bieathing capacity 
was obseived to accompany a use in the functional lesidual 
capacity to the iippei limits of noimal These findings aie 
similai to those patients studied elsewheie with clinical em¬ 
physema of the acquiied oi senile type It seems appaient 
that the expiiatoiy obstiuction attendant to coid paialysis 
lesults in a loss of timed bieathing capacity with eventual 
loss of pulmonaiy elastance and use in lesidual volumes 
The one exception to this is the subject who was the boideihne 
limit of noimal 

In Gioup II all subjects had loweied maximal bieathing 
capacities, and with one exception impaiied intia-pulmonaiy 
mixing as shown in the Fowler single bieath tests It is of 
special inteiest that the loss of pulmonaiy elastance is not a 
component heie as in Gioup I, but lathei demonstiates the 
deficit in effective time and mass gas motion and mixing 
attendant to the absence of vocal coids 


SUMMARY AND CONCLUSIONS 


We have piesented a leview of all pievious woik and hteia- 
tuie on the physiologic mechanism of the sphincteiic vocal 
cold action in lespiiation Piom the histoiical leview, foui 
majoi concepts of coid function weie piesented, summaiized 
and discussed In the absence of adequate expeiimental woik 
to suppoit these theoiies in the human, and with nevvei meth¬ 
ods of accepted lespiiatoiy study now available, it was felt 
that le-evaluation of these theoiies would be m oidei To 
accomplish this, two gioups of subjects lepiesentmg the ex- 
tiernes in vocal coid abnoimality weie subjected to the entiie 
batteiy of lespiiatoiy function studies To oui knowledge 
this study lepiesents the initial application of the pulmonaiy 
function tests to an evaluation of vocal coid action in human 


lespiiation 

Fiom oui leview of the liteiatuie on the sphincteiic action 
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ot the vocal coids on lespnation, and a caieful study of the 
lesults of pulmonaiy function tests earned out in subjects 
with the exti ernes in \ocal coid abnoimalities, we can con¬ 
clude 

1 That the gaseous tianspoit acioss the alveolai membiane 
bv an mciease of intia-thoiacic piessuie produced by the 
colds m expiiation is quantitativelv insignificant in the hu¬ 
man 

2 That ventilation in the human is not enhanced by an 
mciease of intia-pulmonaiy piessuie pioduced by the coids 
m expiiation 

1 That caidiac output is not affected by coid adduction in 
expiiation with the basal lespiiatoiy conditions pi evading in 
the human wheie the mciease in intia-pulmonaiy piessuie is 
directly i elated to the elastic lecoil of the lung which occuis 
'' ith the end of inspii ation 

4 That larjmgeal paialysis in the human lesults in a defin¬ 
ite deciease in maximal bieathing capacity in the majoiity 
of subjects studied vith a rise in the functional residual 
capacity to the uppei limits of noimal 

5 That lai-jTigeal paialysis m the human pioduces a loss of 
bieathing capacity (timed) iinth eventual loss of pulmonaiv 
elasticity and use in lesidual volumes 

6 That in the majoiity of subjects studied, total vocal coid 
absence in the human lesults in lowered maximal breathing 
capacities and impaiied intra-pulmonary mixing 

7 That total vocal cold absence has less effect on pul- 
monaiy elastance than coid paialysis 

8 That total coid absence cieates a significant deficit in 
time and mass gas motion and mixing 

9 That both cord paialysis and total coid absence is not a 
plij siological innocuous occuiience, even in subjects clinically 
free of symptoms of respiratory deficit 

10 Finally, that the absence of noimal vocal cord function. 
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eithei fiom paralysis or laryngectomy, lesults m a definite 
measuiable physiologic deficit in lespnatoiy function 
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CHRONIC ENLARGEMENT OF THE PAROTID GLAND, 
HYPERTROPHY AND FATTY INFILTRATION 

William Garth Hemenway, M D , 
and 

George W Allen, M D , 

Chjcag-o, I]] 

The occurience of chionic bilateial non-infJammatoiy paio- 
tid swelling is well recognized in many malnoiuished peoples 
and in patients with chionic alcoholism, obesity and poital 
cirrhosis 

Long standing bilateial asymptomatic paxotid swelling 
has been desciibed in the following undeinouiished gioups 
Egyptian peasants, ceitain hill people of Madagascai, Bantus 
in Afiica, some Negio gioups in Brazil and m parts of Malaya 
and ruial India Although the condition has been seen as¬ 
sociated with pellagia, the geneial opinion is that a diet which 
IS geneially inadequate, lather than a specific deficiency is 
involved Bilateial paiotid swelling is also seen in patients 
lecovering fiom seveie malnutiition, such as infants lecovei- 
ing fiom kwashioikor disease, and in emaciated piisoneis le- 
patiiated from Russian piisonei of wai camps Histopatho- 
logical observations on the paiotid aie lelatively few, but 
geneially show a hypeitiophy of the secieting cells with m- 
ci eased numbei of zymogen gianules and a sti iking absence 
of an inflammatoiy leaction Sialogiams when done have 
been lepoited as noimal 

The liteiatuie on this subject has been extensively leviewed 
by Sandstead, et al in 1955 They report nutiitional and 
clinical studies on thiee gioups an Asian population, 1094 
mental patients in Saint Elizabeth's Hospital, D C, and 165 
patients in a hospital foi Ameiican Indians in the Southwest 
They found paiotid enlaigement in 11 6 per cent of the Asians, 

3 5 pel cent of the mental patients, and in 12 pel cent of the 

•From the Section of Otolarj ngoloK\ of tlu UnUcrsltj of ClilciKo 
Editors Xote This maniisci ipt loceUod In The Lirvngoscopc Officf 'm' 
accepted for publication Tuly 27 inss 
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Indians The swelling was b.lateial and 
was occasionallj' accompanied bv an 

submaxillaiy glands Pa.otid function, as estimated to the 
thiocianote content of the salna was noima ' fiom 

of \ 11 US infection as found on on mg , fiom eight 

five biopsy specimens Biopsies neie o ai „Ksiiuctne 
of the enlaiged paiotids No inflammatoiv « 
changes neie seen to explain the enlaigeme 

beth’s hospital gioup showed j'f^ht possible that 

noimal cells, acini and ducts It u,,f- ,+ ^^as 

the fat might be lesponsible foi the en aige ’ . gjands 

not piesent m amounts gieatei than in , j enlaiged 

Micioscopic examination of the Asian cases enlaige- 

paiotid lobules mth minimal mtialobii ai a , j jj 

ment seemed to be due to enlaigement of ‘t’ 

which aie seen to be packed nnth eFto 

conclude, “The enlaigement in the acute pha. PP 
be due to swelling of the mdn idual ce s an Aftei 

phase to a leplacement of acmai tissue wi conclude 

extensive nutiitional surveys on these pa len naiotid 

that bilateral chrome asymptomatic ^ emote 

gland m these cases is a manifestation of recent or remote 

malnutrition 

Dechame et al published a studj on a 
patients with bilateral parotid enlargement 
“essential ” They classify then cases into four ^ ^ 

basis of sialograms and the interpretation ° while the 

Then first two groups appear to show hyperti p ’ . 

last two seem to be definitely inflammatory Du Pless ^ 
Capetown, South Africa, states that parotid 
chionicallv malnourished people or those 
sereie nutritional deficiencies is due to an ^ 
size of the aerm The individual cells are 
secretoiw granules and are enlarged up o ^ ,iptp nouiish- 

noimal The glands levei-t to noi^al i a eq 

ment is provided Salamom desenbes pai speci- 

nme cases of pellagra Five biopsies w^e numerous 

mens showed no patholo^cal change suggesting parotid 
secretoiw granules in the acinar c , 
hyperfunction 
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Takaoka, et al / fiom expeiimental woik suggest that paio- 

id enlaigement may be associated with distuibance m the 
seium pioteins John” leports bilateial paiotid enlaigement 
in some cases of diabetes mellitus, howevei, no pathological 
findings aie desciibed 

Enlaiged parotid glands have also been lepoited in patients 
with alcoholic ciirhosis and in obese alcoholics without defin¬ 
ite evidence of ciiihosis 

Sposito and Chill' obtained parotid tissue fioin six cases of 
poital cirihosis Using a 2 mm needle, he lemoved a coie 
of gland thiough a small skin incision All cases showed 
glandulai hypeiplasia with model ate inciease in fatty tissue 

Bonnin, et aland Bonnin,® from Boideaux, Fiance, repoit 
bilateial paiotid swelling in 80 pel cent of patients with 
ciiihosis Pathological findings in a few cases showed hypei- 
tiophy of the acinar cells with complete absence of inflam- 
matoiy changes They lepoit an "aquipaius” appeal ance of 
the secieting cells, which seems to mean a pale vacuolated 
cytoplasm with few or no zymogen gianules lesembling a 
mucous lathei than a seious gland This appearance may be 
due to fatigue of the cell aftei piolonged and excessive stimu¬ 
lation These authors state that this is the chaiacteiistic 
appearance in the paiotids of ciiihosis Fat was found in 
normal piopoition 

Rothbell and Duggan,^” of Syiacuse, New Yoik, desciibe six 
obese patients with livei disease m whom parotid enlaigement 
was a stiiking finding Paiotid biopsy was done on foui 
cases and revealed vaiious degiees of fatty infiltiation They 
conclude that the paiotid enlaigement seems to have much 
the same significance as a fatty livei, pointing to distuibed 
nutiition but not defining the distuibance Wolfe, et alof 
Boston, piesent clinical and laboiatoiy findings on 16 patients 
with hepatic ciiihosis associated with chiomc alcoholism who 
had bilateial symmetiical paiotid swelling In some cases, 
impiovement in livei function was accompanied by i eduction 
in the size of the paiotid glands No pathological findings in 
the parotid weie desciibed, but from a study of the hteiatuie, 
they conclude theie was no essential histologic diffeience 
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between the paiotid glands of malnouiished peisons and those 
of alcoholic patients They conclude that the pathogenesis of 
the paiotid enlaigenient in livei disease is unexplained, but is 
piobably i elated to similai changes leported in malnourished 
peisons 

Duggan and Rothbelh- studied 50 peisons with non-inflam- 
matoiy paiotid enlaigement On the basis of dietaiy historj' 
the patients fit bioadly into tluee categoiies i Abnoimal 
y^ith alcoholism—41 cases, 2 abnoimal without alcoholism 
(o cases), and uniemaikable (6 cases) The paiotids were 
oth enlaiged but not always asj'mmetiicallj' Enlaigement 
'•as diffuse and asymptomatic Obesitv and sthenic habitus 
'vas common Thiitj'-five patients had diastolic lijiieitension, 
and hepatomegaly was found in 37 No pathological data is 
Piesented heie Aftei a leview of the subject they state that 
non-inflammatoiy paiotid enlaigement is without moipho- 
ogical definition, of unknown cause and of unkno'mi patho- 
pnesis, howevei, it always seems to be associated with dis- 
uibsd nutiition, possibly a protein deficiencj* Enlaiged 
paiotids aie stiongly suggestive of associated livei disease, 
^nd pionde an indication foi the study of glucose toleiance 

Fattj^ infiltiation of the paiotid has been desciibed occul¬ 
ting m the absence of dietaiy distuibances In these instances, 

le change can be unilateial oi bilateral, and diffuse oi local¬ 
ized 

Sunonetta^^ desciibes six cases of a condition which he 
names Lipomatous Pseudohjyiertrophy of the Paiotid Gland 
our weie unilateral and two were bilateral Two cases were 
levealed diffuse fatty degeneiation of the entiie 
^ proportion of fat cells to acini varied in different 

Pn ions of the gland, but there was always moie than 50 
Pnr cent fat The secretorj' elements were nonnal No cause 
un the disturbance was found 

Gilman, Schwartz and Gilman*^ report climcal and patho- 
ogical fmdings in a thm female American Indian \%nth a 
iscrete mass in the left parotid which was climcalh* indis- 
nguishable from a bemgn neoplasm On surgical removal 
® the mass the histological picture was “parotid gland with 
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Fiff 1 Case 1 A 39-j ear-old A\om'in with chronic 'salivary 
swelling* for 18 months 


maiked fatty infiltiation sepaiating the individual acmi 
ato groups of vai lous sizes ” 

For seveial yeais the authois have biopsied all 
nlaiged paiotid glands on which the diagnosis was in 
hopsy of the parotid gland is an easily accomphshe 
!ZTess pioceduie Under local anesthesia, a small skin 



HBMENWAY & ALLEN PAROTID GLAND 


1513 


incision IS made ovei the paiotid below the eai canal and a 
portion of the supeificial lobe of the paiotid is removed 
Theie is no dangei to the facial neive, and a fistula will not 
de\elop If the patient is concerned about the small scar, it 
can be made moie inconspicuous by sepaiating the ear lobule 
flora the face 

Following are biiet case lepoi-ts of se\en patients i\ho pie- 





sented with parotid enlargements v hich v ere neither in- 
flammatory nor neoplastic. 
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weie within noiinal limits A biopsy of the left paiotld was done (see 
Fig 2 b) The acinar cells weie swollen and stuffed with yjmogen 
granules The acini weie almost double the noimal size The ducts ^veIe 
noimal Piactically no fat cells weie piesent A leview of the sub 
maxillaiv biopsy levealed a similai pictuie At piesent the patient is 
undei tieatment foi pulmonaiy tubeiculosis and an effoit is being made 
to improve hei nutiitional status m the hope that the salivan gland 
swelling will lecede 

Case 2 JB, 7015S8 A 41 \eai old white female Bilateial diffuse 
paiotld enlaigement had been piesent foi at least two jeais Biopsi 



Fig 2-b Case 1 Left parotid blopij Theie is The 

action but a striking increase in the miinbei of zimogcn gia 
acini are almost double the noimal size 


teiealed ideopathic Inpeitiopliy with a small amount of 
she had many complaints, a thoiough medical 
dence of svstemic disease Theie was no obvious nutiitional ( 
or excess intake of alcohol 

Case 9 SG, GG3246 A 4C>eaioId white female ® n"\ears 
lateial painless parotid enlaigement had been ounces of 

She was a ver\ obese sthenic peison who consumed seveial omic 
wine daily Three Xiai tieatments liad been given to each P^' * 
without impiovement She did not complain of dij mouth Li 
Hon tests weie within noimal limits but a clinical diagnosis of taro 

vei'was made on the basis of obesitj, alcoholism and P«>f 
ment ' Sialogiams weie noimal on both sides A P‘°Pfyinfiltration 
Uie nght parotid (see Fig 3b) Theie was inaiked fattj in d 
Lpaiating a few small clumps of noimal appearing acini 

w'ere noimal ,,n(ipigoing 

■ Case J, DMC. GG4138 This 60 yeai old white man was un b 
reSoi and plastic lepai. foi an extensile basai cell carcinoma 
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left side of his face He ^^as moderateft obese and had abstained 
bottles of beer daily and a few higliballs on end-. ^ 1 ^x 5 prior to 

since the development of homologous seium bepatit - ® ^j^ntal findipg 

biopsi Bilateial parotid hvpertrophi noted as an ^^hile a free 

A biops\ of the right parotid gland (see Fig^ 4) j- , The 

foil thickness skin giaft i\as being ppnt fat The acmar 

section contained about 50 per cent acini and oO per stained with* 

cells are packed tightU with z.mogen granules as sho^vn stain 
periodic acid Schiff 
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Fig 2 b) ^^Tlie"acmar*^cells^wp*iP^^^' of the left paiotid was done (see 
granules The acini wei e almost douhl'p”! ®,? stuffed uith z\mogen 
noimal Piacticallj no fa cells u e. e n, J The ducts I^ele 

maxillaiy biopsj levealed a ? "a ^ leview of the sub 

under tieatment foi pulmonai ® Piesent the patient is 

pafs iSIL U’rie« 7o'!“!, ‘sS‘ 



actit^ ^but parotid biopsy Tlieie is no inflammatori re- 

ot -opren Pt.anulos The 


Inpeitiophy %\ith a small amount of fat Altlioiigh 
rionra nf ctJ oomplamts, a tlioiough medical m oik up levealed no eii 

nr n\npcc 3 disease Theie \\as no obMous nutiitional distmbanco 

or excess intake of alcohol 


iPioff? A 46jeai old ulute female (see Fig 3a) Bi 

mteial painless parotid enlaigenient had been present for man^ \ears 
She '^us a verr obese sthenic peison who consumed seveial ounces of 
HIM aaili Three Xiaj tieatments had been given to each paiotid area 
without impiovement She did not complain of div mouth Livei func 
tioni tests weie within noimal limits but a clinical diagnosis of fattj 
hvei’was made on the basis of obesity, alcoholism, and paiotid enlaige 
ment Sialogiams weie noimal on both sides A biopsy ^\as taken from 
the light parotid (see Fig 3 b) Theie "was maiked fattj infiltration 
Sepalating a feA\ small clumps of noimal appearing acini The ducts 
weie normal 


pQsc ^ DMC, 664138 This SOjeaiold \shite man >\as undeigoing 
r'esection and plastic repan foi an evtensne basal cell carcinoma of the 



4 Case 4 Parotid bioi>s\ stained ^\ith peiiotic acid Scliiff sllo^^ injr 
packed Uh ZMnogren grannies 


as normal (see Fig 6 a) Biopsy (see Fig bb) sboiied maiiiB li'Per 
tiophi of the acinar cells with about the normal peicentage oi lai ceu:. 

Po« r MP. a 59ieaiold white woman, was seen ® 

enlaigement of the light parotid gland which was VJJv, 

normal size for about foiii months A biopsi was ornniiies 

showed hipertrophi of the secieting cells, increased zimoge g 
and an approximateh noimal quantiti of fat 
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Fife Case 3 Mailed 11 j>l icemont of puiotld acini l>' 


Cate 5 MD, 470417 This somewhat obese 58 seal old sshHe woman 

nresented with a “walnut sized” mass in the light inflltra 

Shs Biopsv of the mass (see Fig 5) shows fmogen 

Uon The lemaining secieting cells appeal to be packed with zsm 

granules ,.hitp male who 

« TtO 475301 This patient was a 3/seal old wnu 

mlths"*Te^i'snoToTese^ ^ sialog.ani 
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DISCUSSION 

Some of the hteiatuie has been leviewed on chionic en- 
laigement of the paiotid glands which aie neithei neoplastic 
noi inflamniatoi V Seven such cases have been desciibed 
fiom oui mateiial They fall loughlv into thiee gioiips 

1 Ideopathic hypeitiophj (two cases), both bilateial 

2 Fatty infiltiation (two cases), one bilateial and one uni- 
lateial 



enlargement ^ PaiotKl biop':\ H\peitioph\ of acini in a unilateral 


5 A combination of one and two-thi ee cases—one bilatei al 
9nd two unilatei al 


Case 1 would piobably fit into the hvpeitiophv desciibed in 
the hteiatiue associated with a geneialized dietaiy deficiency, 
howevei. Case 2 had no obvious nutiitional abnoimality Both 
these patients wei e psimhoneiii otic 


Cases S and 4 coiiespond to the bilateial hypeitiophj’' seen 
m obese alcoholics i\ith oi without definite evidence of cii- 
ihosis 
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Fif? 't Case 'i Considei nble infiUntion nntl incrcn'so In ?■^moson 
Sranulos in a iinilntonl 'walnut sis'c ’ iniotld nni'? 
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indicate that local factois may also be implicated Tiao of 
oui patients weie psichoneiuotic, but the lemamdei appealed 
leasonably stable The stiiknig- occiiiieiice of an incieased 
nunibei of zjmogeii giaiiiiles in the cells and the lelatne 
absence of lesting acini cannot be explained although it ivould 
appeal the gland nas lesponding to excessive piolonged 
stimulation 

Paiotid swellings, due to idiopathic hipeitiophy and fattv 
mfiltiation, aie impoitant only that they should be lecognized 
as absoliitelv benign entities and not confused with inflamma- 
^oiy 01 neoplastic paiotid disease The bilateial enlaigements 
in nialnutiition and obese alcoholics should piesent no diag¬ 
nostic problem No local ti eatment to the pai otid is indicated 
The unilateial diffuse cases and those piesenting as localized 
niasses piesent clinical pioblems as these lesions often cannot 
be diffeientiated fiom ceitain inflammatoiy oi neoplastic 
lesions A sialogiam should be done which will be noimal 
jn hipeitiophy-fatty mfiltiation Localized lesions should 
be iemo\ed, and diffuse lesions should be biopsied If the 
patient nished ti eatment foi a cosmetic leason, a paitial 
Paiotid lesectioii could be peifoimed 


SUMMARY 


1 The liteiatuie has been leMewed on paiotid enlaigements 
^n nutiitional disturbances 


2 Seven cases of paiotid swelling aie piesented, in vhich 
le pathological changes show a sti iking absence of inflam- 
niatoiy leaction oi neoplastic change Changes seen aie quan- 
I ative lathei than qualitative Inciease in size of the in- 
I'ldual cells and a stiiking inciease in numbei of zj-mogen 
S'lanules aie seen The amount of fat vanes fioni piactically 
none to ovei 90 per cent in diffeient cases The ducts aie 
Roimal and sialograms done in foiii cases showed no abnoi- 

mahtv 


Paiotid biopsy is an innocuous piocedure and should be 
one fiequently foi diagnosis foi accumulation of more patho- 
o^ical information about these conditions 

4 Etiologj* and pathogenesis aie obscuie The hypeitiophv 
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Case 4 is similai to that lepoited by Gilman, Schwaitz and 
Gilman 

Cases 6 and 7 leveal similai pathological findings A inix- 
tiiie of hypeitiophy and fatty infiltiation was found with 
acini and fat cells in loughly equal piopoitions The acini 
weie measuied and found to be definitely laigei than noinial 
The involvement was imilateial 

CAUSE OP THE ENLARGEMENT 

Appaieiitlv two factois may be lesponsible foi the clinical 
enlaigement of the glands in these patients The fust is an 
inciease in the size of the individual acini This is found 
mainly m glands which show a marked piedominance of 
acini ovei fat cells In Case 1, measuiement of the acini 
showed that they weie almost double the noimal size, while in 
Case 6 and Case 7 the acini weie about one-thud oveisize 
Theie is no evidence foi an inciease in numbei of acinai 
cells 

Secondly, theie may be an inciease in the numbei of fat 
cells In cases 3 and 5, which showed many moie fat cells 
than acini, the acini weie only slightly enlaiged oi within 
noimal limits The fat cells weie measuied and found to be 
of similai size to those found m noimal paiotid glands The 
leasoii foi the accumulation of fat is obscuie Theie is, of 
couise, a widely vaiiable numbei of fat cells in the noimal 
pai otid gland, and fat cells i eplace the acini which ati ophv ui 
Sjogien’s disease and which aie destioyed by X-iay theiapy 
In seveial of oui cases an inciease in numbei of fat cells 
must have contiibuted to the enlaigement Obviously in intei- 
mediate foi ms the clinical swelling is due to a combination of 
acinai hypeitiophy and fatty infiltiation 

Oui mateiial would seem to suppoit Sandstead’s and co- 
woikeis’ thesis that the hypeitiophy and fatty infiltiation 
aie different stages of the same piocess, howevei, etiologj 
and pathogenesis lemain obscuie Dietary deficiency un¬ 
doubtedly plays a lole in some cases, but most of out pa¬ 
tients had no obvious nutiitional defect The occuiience of 
unilateial involvement in thiee of oui cases would seem to 
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1C Siiio\LTr\, B The Lipomatous Pseudoh\pertroph-v of the Paiotid 
Gland Oto Bino Laung, ItaJ, 20 106, 1952 

11 Gilman R A Schmaitv M , and Gilm\n, J A Fatt\ Infiltration 
of the Parotid Gland Report of a Case Simulating a Tumor Jour A If A , 
160 18A0 Jan T, 1956 


ANNOUNCEMENT 

The Annual Spimg Meeting of the Alumni Association of 
the New Yoik Eye and Eai Infiimaiy will take place Apiil 
4-7, I960 

the meeting will be oiiented towards pediatiic otolaiyn- 
Sologj’" Symposia wnll be offeied on Nystagmus as a 
Tediatiic Pioblem, Diagnosis and Rehabilitation of Heaiing 
Tioblems in Childien, and Ankylosis of the Stapes Theie 
"ill also be a closed ciicuit television demonstiation of suigi- 
^1 proceduies In addition, couises will be offeied in Al- 
6igy and Immunology in Childien, X-iay Diagnosis in Eai 
and Sinus Pioblems in Childien, Pediatiic Laijmgeal Piob- 
snis, and Secietoiy Otitis Media in Childien 

Additional infoimation may be obtained by wilting to Di 
John R Finlay, Secietaiy, Alumni Association, 218 Second 
avenue. New- Yoik 3, N Y 
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and fatty infiltiation aie piobably manifestations of the same 
piocess Enlaigement is eithei due to an enlaigement of the 
acini 01 to an inci eased numbei of fat cells oi a combination 
of both Incieased numbei of zymogen granules and lack of 
lestmg acini aie legulaily seen The condition is usuallj' 
called ideopathic hypeitiophy of the paiotid if acinai swelling 
piedominates, oi fatty infiltiation if fat cells piedomniate 

5 The submaxillaiy glands may show the same leaction 
eithei alone oi accompanying the paiotid enlaigement 

6 Nutiitional factois aie involved m some cases, but aie 
absent m otheis 

7 The condition is quite innocuous, and its only impoitance 
IS that it might be confused with nioie seiious paiotid lesions 
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OSTEOMA OF THE EUSTACHIAN TUBE n 


Victor H Hildyard, M D , 
and 

W E Compere, Jr , M D , 
Los Angeles, Cahf 


Suigeiy foi the chionically infected eai is now peifoimed 
to impiove the heaiing as well as to eradicate disease Befoie 
one pelf 01 ms such suigeiy it is necessaiy to evaluate thoiough- 
ly the function of the middle eai mechanism and the Eus¬ 
tachian tube To study the function of the Eustachian tube 
a tympanogiaph is made as fust suggested by House and 
developed by Compel e This pioceduie consists of placing 
ladiopaque contiast media m the middle eai and detei mining 
the time lequiied foi it to be emptied thiough the Eustachian 
tube 


It was while employing tympanogi aphy that an osteoma 
was discoveied at the tympanic oiifice of the Eustachian tube 
A leview of the available liteiatuie does not mention osteoma 
as a possible cause foi obstiuction of the Eustachian tube 
and, theiefoie, I am making this case lepoit 


Bones developing in the membiane, which include most of 
the bones of the skull, ossify diiectly m a piimitive connec¬ 
tive tissue The piimitive connective tissue cells become 
changed into osteoblasts, which lay down bone Such bones 
aie not liable to the development of primaiy tumois In 
geneial teims, it may be said that osteoblasts may give use 
to osteomas, which aie not tiue tumois, but lathei a foimation 
of new bone aiising fiom the suiface and known as exostosis 
They aie usually caused by nutation of the suiface of the 
bone In this case the chionic dischaige could be the initan 


Unher^ltv ol Soutl.crti Cnll- 


*From the Department ol Otolar\ ng-olofcr 
fornK School of Medicine 

tSponsoied b> the Los Anffeles Founcl-ition of Otoloff} 

Editors Note This manuscript leceUcd in The Lar>nBOscopc u 
accepted for publication June 11 1059 
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CASE REPORT 

Miss MR, age 22, ivas fust examined on Nov 29, 1957, because of a 
heanng loss since the age of seven veais The patient stated that she 
developed diainage fiom both eais at the age of seven years The in 
fection in the left eai subsided -with theiapy, but the light ear continued 
to dram intermittently thioughout the yeais 

Examination of the light eai levealed a cential peiforation approxi 
mateli 4 mm in diametei Theie was no diamage fiom the ear Exami 
nation of the left eai levealed a healed cential perfoiation The le 
maindei of the examination of the eais, nose and tin oat was essentialli 
negative 



Fig: 3 Postaperatlve Audioffram 


Auto inflation of the i ight Eustachian tube iv as not effective 
acoustic probe revealed that sound was peiceived better through 
ossicular chain than through the piomontoiy 

Audiometric examination revealed a conductive t> pe heai ing impairment 
of 33 db in the right and 23 db m the left eai, as indicated in 
audiogram 

A tj mpanogram by Compere i ev ealed obstruction to the conti ast ^ 
at the tympanic orifice of the Eustachian tube wuth a clear outiini g 


a small osteoma _ 

A mynngoplastj was peifoimed on hei light eai on Tan ,i,g 

the tTme of this pioceduie it was noted the tympanic portion of^tim 
Eustachian tube was completelj obstiucted bi a smooth, har , 
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rounded gro'nth of bone from the inferior bon\ wall of the Eustcahian 
tube, which measured approximately 4 mm in diameter The growth 
was leadily remored wnth a small curette and a skin giaft was placed 
O'er the de-epithelized ear drum 

The patient made an unerentful lecover', and the hearing impro'ed 
to a IT db a' erage le' el, as per the postoperati' e audiogram 

The postopeiatne X-rar of the light temporal bone on June 20, 1958, 
re'ealed a Postoperati'e defect wheie the osteoma had been removed 



'UIIMAET. 

An osteoma obstructing^ the tvinpanic portion of the Eu?- 
tachian tube —as diagnoi^^d preoperati'.el.. b,. means of a 
^ympanogranL This entitj" nray no/, be added to thr-* other 
causes of possible Eustachian tubr- ob'truction 



SKELETAL MUSCLE RHABDOMYOMA OF THE 
LARYNX REPORT OF A CASE - 

Howard W Smith, M D , 

New Haven, Conn 


A benign tumoi aiismg in skeletal muscle and composed 
chiefly of muscle fibeis containing both longitudinal and cioss 
stiiations IS a stiiated muscle ihabdomyoma Such a tumoi 
IS exceedingly laie, foi Willis,‘ 1950, stated that benign iliab- 
domyomas of skeletal muscle aie unknown in spite of the 
veiy laige mass of voluntaiy muscle in the body Rhab- 
domyomas of skeletal muscle aie exceedingly laie The 
classical desciiption was lecoided by Ewing,“ in 1919 He 
desciibed this tumoi as “composed chiefly of a system of 
paiallel bundles oi intertwining strands of stuped muscle 
fibers, supported by adult or embryonal connective tissue 
The cells were usually thin, much elongated and rarely they 
were branching Both longitudinal and cross stiiations may 
be pronounced, or the cross stiiations may be present m a 
part of the cell only or be entirely missing in embryonal or 
spindle shaped cells which still retained then longitudinal 
fibrillations The cells may closely resemble smooth muscle 
cells in some areas ” 


A number of laryngeal tumors have been reported under 
the term “rhabdomyoma” but described as granular cell myo¬ 
blastomas Imperatori,^ 1933, reported a case of rhab¬ 
domyoma of the larynx He described the tissue mass as 
coarsely papillary and firm with a cut surface which was 
homogenous and pale yellow in color Microscopic sections 
were reported to show striated muscle fibers of varying size 
and shape, and a small amount of fibrous tissue inteimingle 
with the muscle fibers Parsons,® 1955, reported a case o 
rhabdomyoma of the sternothyroid muscle He could find no 


•Fiom the Section of OtolarMigologj Department of Surger' 
Medic?^^ Yale UnUersitj and the Grace-Neu Ha^en CommunltJ 
Dditoi a Note This manuscript recened in The Larjngoscope U 
accepted foi publication Peh 26 1950 
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pieMous case lepoits of ihabclomj’oma aiismg fiom skeletal 
muscle 

A closei look at the photomiciogiaphic illiistiations of the 
case lepoited by Paisons, in 1955, laises ceitain objections to 
the use of the title ihabdomyoma, foi the lesion as demon- 
stiated was composed chiefly of gianulai cells having ques¬ 
tionable stiiations and showing little, if anv, lesemblance to 
stiiated muscle 



1 

'arrns. 


Photograph of striated muscle rbabdom'toma removed from the 


Seventeen cases of granular cell myoblastoma of the larynx 
^■'6 been leported®" It is possible that a number of this 
^oup may be true rhabdomyomas, as sti lated muscle elements 
S'e been noted in the microscopic sections m a few of the 
Schirmer and Mej’er' attributed such findings to 
erioneous inteiiiretation of the relation between neopla^ic 
6 ements and pre-existing striated muscle fibers The relation 
gianular-cell mj'oblastoma to striated muscle seems to be 
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moie tenuous as time goes by The idea that the gianulai 
cells aie embiyonic piecmsois of stiiated muscle fibeis is 
now geneially iejected ® That it may be a degeneiative lesion 
of muscle is suppoited by Willis,® 1953 Still otheis believe 
it to have a neuiofibiomatous natuie'® 

The only known case lepoit of a benign stiiated muscle 
ihabdomyoma meeting Ewing’s classical desciiption, other 
than the case lepoited by Impel atoii, is that of a ihabdomyo- 



FiS' 2 Photomicrogriph slioninp striated muscle fibers goin,j in tin 
ferent diiectlons 


ma of the nose lepoited by Reittei in 1921 “ He desciibed 
the tissue as consisting of uiegulai bundles of fibeis closely 
lesembling those of stiiated muscle The bundles consisted 
of a varying numbei of fibeis running m many dnections 
without legulai aiiangement Each fibei had a distinc 
saicolemma and cioss stiiations weie visible The fibeis 
weie found to be somewhat coaisei than those of 
striated muscle The bundles of fibeis weie sepaiated ^ 
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aieas of debcate connective tissue No leference to granular 
cells was found in the histopathologic report 


CASE REPORT 

, ■'^rear-old vnite fc- r-ip To —a? tn ho-pitsl 

iiO£rf=^“’^&== a rn2-== in tB<=- Ia'"nz and a r'^nt f'pir'>d'= n- 

cnokm^ 

tae va? ‘‘zanur"! b<-cau'=^ of hoa-^'^nor- 

^egnlant- of tne la-nz vaa at tnat bn* no t'oa 

''as racornmenda^ T^c. >05=’-«^ii«^= rjad ’-a-’ainari o'”"ia'-aad -a- 

11I12<=* ~ - 


Thra 


pno' to aaft?- o*i t i<- ifatia-* oad an app* orp 
con:p'^'•■rf of ciiolina and tr.a o^ a "la- - n 
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Fig 4 Photomiciograph showing leplacement of muscle flbei s wit 
dense collagenous tissue and absence of capsule 


nouushed white female in no distiess The voice was . Jo-yu 

theie was much wasting of the air stieam causing hei 

and in shoit sentences Plnsical findings weie essential^ n . 

cept foi those obseived bi minor laiyngoscopj The “Sn'- 

glottis was occluded b\ a medial displacement of the light late 

The light tiue vocal coid could not be seen Theie was 

ment of the light false cord The leraainder of ‘^e larynv app^ 

normal Food and liquids were swallowed without %g„deiness 

normal masses weie palpable in the neck Theie was slight 

ovei the light half of the laiynv 

Admission blood and urine studies were noimal t^e^ar}’'nx 

senes and barium swallow were normal Special Xiajs of tie 
revealed asymmetiy of the tracheal air column on the right Thi 
jnetrj appealed as an impingement of the airwa} at the le\e 

right glottic and subglottic aiea ler local 

On the second hospital daj a traclieotomi was esia 

anShSa and followed b> diiect la.jngoscopj unde, geneial anesthes 
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The whole ught half of the intiinsic Iar\ngeal stiuctures appealed to 
be forced o\er to the niidline The light true local coid appealed to 
be displaced mediallv and doimward There was a firm moveable mass 
between the true and false vocal cords which could he demonstrated b'' 
displacing the overlving mucosa and intrinsic muscles Immediatelv 
following larJngoscop^ a laringofissuie was performed A soft moveable 
mass was palpated in the light half of the lannx Ii appealed to lie 
against the laimgeal caitilage deep to the mucosa and intrinsic muscles 
The major portion appealed to be between the tiue and false coids, but 
there was definite extension beneath the tiue coid into the subglottic 
area The light local coid was detached anteiiorli and retiacted mediallv 



1 T’hotomicrograph of striated muscle fibers in cross section Vote 
eeripheral position of nuclei 


. ^'■Pose the tumor mass The tumor was intimateli related to the 
X. musculature and lav between it and the perichondnal limng o 

T_, *'’Sht alar cartilage The tumor was quite soft and polvpoid - o 
rei^f'^^p fibers appeared to run into the mass It seemed to '^8 *p*'™p*^ 
to the muscles of the larynx but in no wav attached to them 
f K_ ivas yellow in color and easilv distinguished from the muse 

^^en the mass was removed the true cord was re-attach^ 
folw' position and the larjmx closed There were no 

the tracheotomv tube was removed °p 
SHIP P^tive dav Gradual improvement of the voice has been 
since that time 

The specimen sent to the pathologv laboratorv was 


reddish -1 ellow soft 
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lobulated mass measuuiig 3x2\l cm (see Pig 1) The cut section ap 
peaied to have a lobulated aichitectuie Mitli small yellow pockmarks 
Micioscopic examination levealed a mass of stiiated muscle fibeis liap 
hazaidly aiianged in bands and laige bundles going in diffeieiit diiec 
tions (see Pig 2) Theie was also a modelatelj laige amount of fibio 
adipose tissue and seveial aieas showed stiiated muscle mfiltiated ^Mtll 
fatty elements (see Pig 3) Tlieie was some hjalinazation of muscle 
fibeis and leplacement uitli dense collagenous tissue in a few aieas (see 
Pig 4) Examination of the muscle fibeis undei high powei in cross 
section (see Pig 5), and in longitudinal section (see Fig 6), levealed 
peiipheial placement of nuclei and uneqiinocal longitudinal and cioss 



stiiations The nuclei of the muscle fibeis did not seem unusual in si . 
staining chaiacteiistics, oi configuiation, and theie was no indication 
malignant tiansfoimation 


DISCUSSION 

The above case lepoit confoims to the classical desciiption 
of benign ihabdomyoma of skeletal muscle as desciibed bv 
Ewing in 1919 The only known case leports which boie any 
tiue lesemblance to Ewing’s desciiption was a ihabdomyoma 
of the laiynx lepoited by Impelatoii," 1933, and a ihabdo¬ 
myoma of the nose lepoited by Reittei'® in 1921 
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The tissue mass in the piesent case repoit beais little, if 
anj, histologic lesemblance to the lesions desciibed in the 
cases of myoblastoma tabulated by MacNaughtan, et al 1954, 
and Hinton, et al1958 Then lesions weie foi the most 
part supeificial pi ejections fiom the tiue oi false coids oi 
laised plaques intimately associated "SMth the epithelium 
Then lemoval m most instances was accomplished bv peioial 
laiTngoscopy and foiceps lemoval When one undei stands 
the pioceduie it is easy to inteipiet a lepoit on the histo- 
pathologi' iihich leads “stiiated muscle fibeis weie noted” 
In addition, MacNaughtan consideied the giamilai cells myo¬ 
blastoma to consist of sheets oi clumps of laige lound cells, 
the cjiioplasm of which is alwajs gianulai and often acido¬ 
philic The piesent case fails to qualify foi definition as 
gianulai cell myoblastoma 

Now that the oiigin of the gianulai cell has been challenged 
3s to its being the piecuisoi of skeletal muscle and even con¬ 
sideied as a degeneiative piocess of muscle oi of neuiogenic 
°iigin, one can no longei considei a tumoi aiising in stuped 
muscle, made up piimaiily of vaiying aiiangements of stiiated 
muscle elements as a gianulai-cell myoblastoma The case 
^epoited by Paisons, et ah'* would be somewhat moie accept¬ 
able as a benign stiiated muscle ihabdomyoma if the stiia- 
tions had been demonstiated on muscle fibeis wheie piopei 
and unequi\ ocal distinction could be made, instead of showing 
"aves in the gianules of laige lound cells piesumably cut on 
tioss section 

The obscuie and bioad oiigin of gianulai cell tumois and 
^ an fiequent classification as benign iliabdomyomas of 
skeletal muscle should not be so gioss as to include those 
tumois aiising m skeletal muscle shovnng true muscle fibers, 
unequnocal longitudinal and cioss stiiations and containing 
ao gianulai cells 


SUMMARY 

tiue benign striated muscle ihabdomyoma of the larjiix 
Piesenting sjTnptoms for o^el 30 yeais has been leported 
nis tumoi conforms to the classical desci iption of the striated 
muscle lesion piesented by Ewing in 1919, except for the fibio- 
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adipose elements which, may also qualify the tumoi as a 
hamaitoma One previous case lepoit of a stiiated muscle 
ihabdomyoma occuiimg m the laiynx was found 

The continued intei changeable use of the teims “gianulax 
cell myoblastoma” and “rhabdomyoma” to desciibe tumoi s 
composed of laige vacuolated gianulai cell masses of dubious 
oiigin IS deploied 
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9 Wirxis, R A “Pathology of Tumoi s,” 2nd Ed , p 743, London, 1953 

10 Phst, j a, and CusTrii, R P On the Neuiogenesis of So called 
Gianulai Cell Myoblastoma Ame> Tour Clin Path, 19 522, 1949 

11 Reittei,, G S Rhabdomyoma of the Nose Jour AM A, 76 22, 
1921 
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THE UNIVERSITY OF MICHIGAN MEDICAL CENTER 

The annual Otolar 3 Tigology Confeience at The Univeisitj' 
of Michigan will be held April 21, 22, and 23, 1960, under 
the diiection of Dr James H Maxwell, Chan man of the De¬ 
partment of Otolaiyngology 

Applications may be addressed to the Department of Post¬ 
graduate Medicine, University Hospital, Ann Abor, Mich 



A METHOD OF REMOVING A BEAD 
FROM A BRONCHUS 

An Improvement in Procedure 


J J Cantor 
L os Angeles, Calif 


Duiing 1922, nlnle in the employ of Di Simon Jesbeig, I 
M as called upon to design and consti net an insti nment foi the 
removal of an o\al bead with a hole 1/32-inch in diametei 
Lorn the light bionchus of a 14-months-old child ' 


fhe instiunient that was devised nas essentially a long 
ciochet needle-like stylet of small enough cioss section to pass 
easilj thiough the hole m the bead An eye in one end of 
e stvlet was slotted so that it could be thieaded (see Fig 1) 

- continuous lubbei band was hooked into this opening and 
en diawn down to a veij’’ thm cioss section The lubber 
fiom a sheet of the thinnest giade of dental 
rubbei by two thin Gillette safety lazoi blades, which weie 
camped on opposite sides of a 3/32-inch piece of flat metal 
(see Fig 2) The ends of the lubbei stiip weie tied together 
c make a continuous lubbei band 


n use, the pioximal end of the stylet, with its tightly 
s 1 etched lubbei band, was passed into the hole in the bead 
(see Fig 3) and the distal end of the lubbei band, to which a 
iiead had been attached in oidei that it not be lost dovm the 
lonchoscope, was gradually released As the rubber band 
sovljT contracted it increased in cross section, filled the hole 
3nd locked the bead to the stylet The stylet, 
''J h its attached bead, was then withdiavm 


he success of the procedure depended upon the smoothness 
° the razor cuts, for it was found that even a small mck in 
e edge of the band would cause it to bieak vhen stretched 
o this paihiculai case, out of the hundreds of bands cut, only 
^ en satisfactory bands were obtained In the yeais fol- 

This manuscript received in 
1 ed for publication JuU 12 195 *> 

1537 


The Lar^ngoscope Office md 



CANTOR REMOVING BEAD PROM BRONCHUS 



Fig" 4 Stylet rxibbei band -ind bead locked toprether 


AbbrcMations B—bead C—clamp R—rubbei band Ra— inzoi 
—stjlet Sp—''pacei 











CANTOR REMOVING BEAD FROM BRONCHUS 
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lowing the successful lemoval of this bead, I speculated upon 
numeious moie efficient methods of pioducing smooth edged 
lubbei bands 

Some 22 3 ’^eais latei I was called in by Di Hovaid P House, 
vho had a similai bead case At this time I emploj^ed a dif- 
feient method of cutting the lubbei band 

Fust, I glued a piece of dental lubbei between two sheets 
of kiaft papei, using watei soluble LePage’s glue The whole 
^as allowed to diy upon a flat suiface over night \^Tien the 
sandwiched sheets of papei and lubber weie thoioughlj* di 3 ', 
1 had no difficultj’ cutting smooth bands with the razoi 
blade device shown in Fig 2 The bands, with then attached 
papei, weie diopped into a bowl of cold water The watei 
dissolved the glue, and the paper floated awaj* fi om the i ubbei 
ship 

Di Howaid P. House, assisted bj* Hi Harold Owens, used 
the inshument desciibed above to remove the bead through 
the tiacheotomj' wound 


BIBLIOGRAPHY 

1 Jesbeeg snio’f A Method of Removing a Bead from a Bronchus 
Thl LfAETxGoscopE December, 1926 


POSTGRADUATE COURSE 

The next postgraduate course in Laryngology and Broncho- 
esophagologj' to be given by the Universitj* of Dlinois College 
®f Medicine is scheduled for the period April 4 to 16, 1960 
the course is under the direction of Dr. Paul H. Holinger 

Interested registrants wnll please v nte directlj to the De¬ 
partment of OtolajTTigologi', University of Illinois College ox 
Medicme. 1853 V.'e^ Polh Street, Chicago 12, Ill- 



SCIENTIFIC PROGRAM OF THE AMERICAN 
OTOLOGICAL SOCIETY, INC 

The Deauville Hotel, Miami Beach, Fla, March 13-14, 1960 

Eaily Embiyology of the Auditoiy Ossicles and Associated 
Stiuctuies in Relation to Ceitain Anomalies Obseived 
Clinically 

Baiiy J Anson, Ph D, (Med Sc ) , 

Jeiome S Hanson, M S (by invitation), and 
Shatik F Richany, Ph D (by invitation) 

Tissue Reaction Following Reconstiuction of the Oval Window 
in Expel imental Animals 

Richard J Bellucci, M D, and 
Doiothy Wolff, Ph D , (by invitation) 

Human Cochleai Responses to Sound Stimuli 

John L Boidley, M D , 

Robeit J Ruben, A B (by invitation), and 
Geoige R Nagei, MD (by invitation) 

Some Physiological Factois in Innei Eai Deafness 
Meile Lawience, Ph D 

Distiibution of Healing Loss in Vaiious Population Centeis 
Aiam Gloiig, M D 

The Management of Middle Eai Lesions Simulating Oto- 
scleiosis 

Fiancis A Sooy, M D (by invitation) 

Expel lences with the Stapedectomy Technique of Shea foi 
the Suigical Tieatment of Otoscleiosis 

David Myeis, MD , 

Woodiow D Schlossei, M D (by invitation), and 
Richaid A Winchestei, Ph D (by invitation) 
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Vein Plug Stapedoplasty 
Clan M Kos, M D 


Paihal Stapedectomy 

J Y Hough, M D (bv invitation) 

Expeiimental and Clinical Expeiiences m 0\al Windov 
Suigeiy 

Haiold Schuknecht, M D 

(Open discussion of last foui papeis ) 

Acceleiation as a Cleans of Detei mining the Sensitivity of the 
Components of the Non-Auditoiy Membianous Labvimth 

Waltei H Johnson, Ph D (by invitation) , 

J Biydon Smith, M D , and 
Joseph A Sullivan, M D 

Localization of Monauially Impaiied Listeneis 
Richaid Viehiveg, MA (by invitation) 

Beafness Due to Mumps, Innei Eai Pathologj- 

John R Lindsay, M D , and 

Patiicia R Davey, FRCS (Ed ) (by invitation) 

Action of Enzymes on Effusions Obtained fiom the Middle 
Eai 

Call F Gessert, Ph D (by invitation) , 

Elizabeth S Baumann (by intitation), and 
Ben Sentuiia, M D 

Tumois of the Tempoial Bone in Then Recipiocal BehaMOi 
Geoige Kelemen, M D 

Labyi inthectomy 

Teience Cav-thoine, FRCS 

The Luiking Latent Cholesteatoma 
Victor Goodhill, M D 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erling W Hansen, 90 So Ninth St, Minneapolis, Minn 
Elxecutive Secretary Dr William L Benedict, Mayo Clinic, Rochester, 
Minn 

Meeting Palmei House, Chicago, Ill, Octobei, 1960 


AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Carew Towei, Cincinnati, O 
President-Elect Dr D C Samuel Pruzansky, D D S , 840 So Wood St, 
Chicago, Ill 

Secretary-Treasurer Dr Spriestersbach, Ph D, Deptartment of Oto 
laryngology. University Hospital, Iowa City, la 
Meeting Palace Hotel, Denver, Colo, May 12 14, 1960 


AMERICAN BOARD OF OTOLARYNGOLOGY 

Piesident Dr Gordon D Hoople, 1100 B Genesee Dr, Syracuse 10, N Y 
Secretary Dr Dean M Lierle, University Hospital, Iowa City, la 
Meeting Chicago, Ill, Octohei, 1960 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr Verling K Hart, 107 W 7th St, Charlotte, N C 
Vice President Dr Daniel C Baker, Jr, 903 Park Ave , New York, N Y 
Secretary Dr F Johnson Putney, 1712 Locust St, Philadelphia 3, Pa 
Treasurer Dr Charles M Norris, 3401 Broad St, Philadelphia, Pa 

Meeting Deauville Hotel, Miami Beach, Fla, March 15 16, 1960 (After 
noons only} 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr W J McNally, Montreal, Canada 
Secretary Dr Lyman G Richards, Wellesley Hills, Mass 
Treasurer Dr EYancis E LeJeune, New Orleans, La . 

Editor, Historian, and Librarian Dr Edwin N Broyles, Baltimore, Me 
Meeting Deauville Hotel, Miami Beach, Fla, March 18 19, 1900 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Theo E Walsh, 640 So Kingshighway, St Louis 10> 
President-Elect Dr Fletcher D Woodward, 400 Locust Ave, Charlottes 

ville, Va _ 7 

Secretary Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester 

N Y 

Treasurer Dr K M Day, 121 University PI, Pittsburgh, Pa . 

Annual Meeting Deauville Hotel, Miami Beach, Fla, March 13 19, 19 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Paul H Holmger Chicago, Ill 
I ice-Chairman Dr Lanrence R. Boies, Minneapolis Minn 
Secretan Dr Walter E Heck San Francisco, Calif 
Representative to Scientific EsJiibit Dr Walter H Malone^, Cleveland, 
Ohio 

Section Delegate Dr Gordon P Harkness, Daienport, la 
Alternate Delegate Dr Dean M Lierle, Iowa Citv, la 
Meeting Miami Beach, Fla , June 13 17, 1960 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr R C Martin, 3S4 Post St, San Francisco S Calif 
Secretary Dr Lawrence R Boies, Unnersitj Hospitals, Minneapolis 14, 
limn 

Meeting Deauiille Hotel, Miami Beach Fla . March 13 14. 1960 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice-President Dr Kenneth Hinderer. 402 Medical Arts Bldg, Pitts 
hurgh. Pa. 

^cretary Dr Louis Joel Feit, 66 Park Ave, New York 16. N Y 
treasurer Dr Arnold L Caron, 36 Pleasant St, Worchester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

President Dr Roland M Loring, 25 E Washington St, Chicago 111 

Secretan Dr Robert M Hansen, 1735 N M heeler Aie Portland 17 

Ore 

Annual Clinical Session Chicago, Ill {Definite time and place to be 
announced later) 

Annual Meeting October 1 1960, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 


Y Hr Oscar J Becker, Chicago, III 

ce-i*resident Dr Sam H Sanders, Memphis, Tenn 
SecrSa^^*^ Joseph C Miceli, BrooKljm, N Y 

Meeting 


Dr Samuel M Bloom, 123 E 83rd St, New York 28, N Y 
Chicago. Ill Octobei, 1960 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Dr Walter E Owen, Peoiia, Ill 

Dr Leland H Piewitt Ottumwa la 
q„„ jf^^tdent Dr D A Skmnei NewaiK O , j \ o 

ecretarj Treasuiei Dr Daniel S DeSUo, 121 S Highland Aie 
burgh 6, Pa. 

nnual Jleeting Palmei House Chicago III Octobei 8 1960 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS 


President Dr Alberto Gallo 
First Secretary Dr Alfredo Maitinelli 
Second Secretaiy Dr Guedes de Melo Neto 
Librarian Treasurer Di L de Souza Queiroz 

Editors for the Ai chives of the Society Dr Antonio de Almeida, Di 
Gabriel Porto, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice-Presidente Dr Hdctor Cruz, 3a Avenida Sur No 72 
Second Vice Presidente Di Jose Luis Escamilla, 5a Calle Poniente 
No 48 

Secretario Tesorero Dr Horace Polanco 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice-Presidente Dr Luis Sune Medan 

Secretario Dr Jorge Perelld, 319 Provenza Barcelona 

Vice-Secretario Dr A Pinart 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No Calvert St Baltimore, Md 
Secretary-Treasurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice-Presidente Dr A P Belou 
Secretario Dr S A Aranz 
Pro-Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro-Tesorero Dr J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Di Gordon H Francis, 925 W Georgia St, Vancoui w, B C 
Secietaiy Di Donald M MacRae, 324 Spring Garden Road, Haliiav, 
Nova Scotia 

Meeting Jaspei Park Lodge Jaspei National Park, Alberta, June lu i 
1960 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr William F Hubble, Decatur, Ill 
President-Elect Dr Charles D Sneller, Peona, Ill 
Vice President Dr Edgar T Blair, Springfield, 111 
Delegate at Large Dr G Leroy Porter Urbana, Ill 
Secretary Treasurer Dr Clarence A Fleischli Springfield, in 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George Woodruff, Woodruff Clinic, Joliet, Ill 
Vice-President Dr Linden Wallner, 122 So Michigan, Chicago, 111 
Secretar^ Treasurei Dr Robert Lew ^, 25 East Washington St, Chicago 
2, Ill 

Meeting First Mondaj of each month, October through Maj 


CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grun-nald S 
Vice-President Dr AgusDn Estartus 
Secretarj Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 


COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 
Vice-President Dr James Rigg, Grand Junction, Colo 
Secretary Dr Will P Pirkev, Denver, Colo 


COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Arthur 
Secretary Dr M L Battles 

Meetings First Mondai of October thiough May Unuersitj Club, Colum 
bus 0 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Edvrard A Newell 
ice-President Dr Thomas M McCrory 

Secretary-Treasurer Dr James L Baldwin, 1627 Medical Arts Bldg, 
Dallas. Tei 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Caml 
secretary of the Exterior Dr Aide G Remonno 
ecretary Treasury Prof Dr Antomo Carrascosa 
^o-Secretary of the Interior Prof Dr Carlos P Mercandino 
^o-Secretary of the Exterior Prof Dr Jaime A del Sel 
*To-Secretary of the Treasury Dr Jorge Zubizarreta, 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador 
ecretary-Treasurer Dr Hector R Silva, Calle Arce No 84, San Salva 
dor, El Salvador, Central America 


PLORlDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr G Dekle Taylor, Jacksonville, Fla. 
ijesident-EIect Dr Kenneth S VTiitmer, Miami, Fla 
rirst Vice-President Dr William H Anderson, Jr , Ocala tla 
second Vice-President Dr Marion W Hester, Lakeland Fla 
^d^stary-Treasurer Dr Joseph W Taylor Jr 1 Davis Blvd , Tampa 6, 


1545 



FOURTH LATIN-AiyiERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretary- 

Meeting 


FORT WORTH EVE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice-President Dr William Skokan 
Secretary-Treasurer Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice President Dr Joseph Freeman 
Secretary-Treasurer Dr H Carlton Howaid 

Meeting Quarterly in March, May, October and Decembei on the second 
Thursday of the month, 6 30 P M, at the McAllister Hotel, Miami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, Tokyo, Japan 

Secretary Dr Chevalier L Jackson, 3401 N Bi oad St, Philadelphia 40, 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 

an'd ophthalmology 

President Dr Clarence H Steele 
President Elect Dr Dick H Underwood 

Secretary Dr James T Robison, 4620 J C Nichols Parkway. Kansas 
City, Mo 

Meeting Third Thursday of November, January, February and April 

'VI /s 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max,E Pohlman 
Secretary-TreaS|Urer , Dr Wendell C Irvine 
Chairman of Ophthalpiology Section Dr Cairoll A McCoy 
Secretary of Ophthalmology Section Dr Philip D Shanedling 
Chairman of Otolaryngology Section Dr Robert W Godwin 
Secretary of Otolaryngology Section Dr Francis O’N Morris 
Place Los Angeles County Medical Association Bldg, 1925 Wilshlre 
Blvd , Los Angeles, Calif 

Tirpe 6i30 PM last Monday of each month from September to June, 
inclusive—Otolaryngology Section 6 30, first Thursday of each montii 
from September to June, inclusive—Ophthalmology Section 


LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 


President 

Secretary 

Meeting 


Dr, Fred D Hollowell, Lamar Life Bldg, Jackson, Miss 
Dr Bdley H Jones, 1301 Washington St, Vicksburg, Miss 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical ordei moutlili 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

^sistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg. Memphis, Tenn 

Meeting Second Tuesday in each month at S 00 PM at Memphis Eye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F 
Vice-President Dr M Gonzales Ulloa Mexico D F 
secretarv Dr Juan De Dios Peza, Mexico D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

ecretary Dr Carlos Valenzuela Petiaica 332 1 Mexico IDF 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow Princeton Mo 
ecretary-Treasurer Dr Harold Suanberg, Quincy, 111 
assistant Secretary-Treasurer Dr Jacob E Reisch, Springfield 111 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereenigmg ) 

Dr H Mavis, Sonsheekueg 6, Arnhem 
ecretary Dr W H Struben J J Viottastraat 1, Amsteidam 
easurer Mrs F 'VelleTnan-Pinto, Jac Ohrechtstr 66, Amsteid.iui 

north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
ice-President Dr George E Bradord, Mhnston Salem, N C 
Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive Chailotte 7 
N C 
Meeting 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarborough, Toilt 
stiire 

Vice-President Jir j H Otty, Frizley Old Hall, Frizmgliall Road 
Bradford, Yorkshiie 

secretary and Treasuier Mr R Thomas, 27 High Petergate YorJt 
Iorkshire 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland &, 
Ore 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg, 

Oj Or0 

Meeting Fourth Tuesdav of each month from September through May. 
Henrv Thiele Restaurant, 23rd and W Burnside Portland, Ore 
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FOURTH LATJN-AiyiERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 


President Dr Dario 

Secretary 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice-President Dr William Skokan 
Secretary-Treasui er Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice President Dr Joseph Freeman 
Secretary-Treasurer Dr H Carlton Hon aid 

Meeting Quarterly in March, May, October and Decembei on the second 
Thursday of the month, 6 30 P M, at the McAllister Hotel, Miami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, Tokyo, Japan 

Secretary Dr Chevalier L Jackson, 3401 N Bioad St, Philadelphia 40 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 

an'd ophthalmology 

Piesident Dr Clarence H Steele 
President-Elect Dr Dick H Underwood 

Secretary Dr James T Robison, 4620 J C Nichols Parkway, Kansas 
City, Mo 

Meeting Third Thursday of November, January, Febiuary and April 

' - I 1 

LOS ANGELES SOC.IETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Mai.,E Pohlman 
Secretary-TreasjUrer |, Dr Wendell C Irvine 
Chairman of Ophthalinology Section Dr Cairoll A McCoy 
Secretary of Ophthalmology Section Dr Philip D Shanedlmg 
Chairman of Otolaryngology Section Dr Robert W Godwin 
Secretary of Otolaryngology Section Dr Francis O’N Morns ,, ., „ 
Place Los Angeles County Medical Association Bldg, 1925 Wilshirs 
Blvd , Los Angeles, Calif 

Tim® PM last Monday of each month from September to June 

inclusive—Otolaryngology Section 6 30 first Thursday of each montn 
from September to June inclusive—Ophthalmology Section 


LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 


President 

Secretary 

Meeting 


Dr Fred D Hollowell, Lamar Life Bldg, Jackson, Miss 
Dr Edley H Jones 1301 Washington St, Vicksburg, Miss 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Ome E Gnrist, 210 X Central Are., Glendale, Calif 
Treasurer Dr. Xorman Jesberg, 500 So Lncas Ave, Los Angeles IT, Calif 
Otolaryngologv Dr Russell M Decker, 65 K Madison A^e Pas'’dena 
1, Calif 

Ophthalmology Dr "Warren A Wilson, 1930 Wilshire Blvd, Los An 
geles 57, Calif 

Midwinter Clinical Convention annually, the last two weeks m Januarv 
at Los Angeles, Calif 

SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr Morns E Krucoff 
Vice-Chairman Dr Max J Fischer 
Secretary Dr Adrian J Delanei 
Treasurer Dr Robert D Ralph 

Meetings are held the second Tuesda^ of Septembei Novembei Jinutn 
March and May, at 6 30 P M 
Place Armr and Xavy Club Washington D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr P T Lnnd, 13 Xewton Place, Glasgow, C 3 
Secretary-Treasurer Dr J F Birrell, 14 Morav Place, Edinburgh 
Assistant Secretary Dr H D Brown ICellv, 11 Sandvford Place, Glas 
gow, C 3 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tnbin P 
Secretario Dr Felix B Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Dr Reinaldo de Vilhers 
Vice-President Dr Jorge de CSrdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Prank Canosa Lorenzo 
Vice-Presidente Dr Julio Sanguilt 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 


Presidente Dr Aldo Remormo 
Vice-Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 
Vocales Dr Osvaldo SuSrez Dr Nondier Asis K 
Yofre 


Dr Jorge Bergallo 


SOCIEDAD 
COLEGIO MEDIO DE 


DE OTO-RINO-LARINGOLOGIA, 

EL SALVADOR, SAN SALVADOR, 


C 


A 


President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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OTOSCLEROSIS STUDY GROUP 

Piesident Di E H Campbell 133 So 36th St Philadelphia 4 , Pa. 
Secretaiy Tieasuiei Di Rajmond Joidan, 121 Univeisitj Place, Pitts 
buigh, Pa 

Meeting Palmer House, Chicago Ill Octobei, 1960 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, 1118-9th A\e, Seattle 5, Wash 
Secretary-Treasurer Dr Homer E Smith, 686 Twelfth Ave, Salt Lake 
City, Utah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd, Chicago, 111 
Executive Secretary Dr Chevalier L Jackson, 3401 N Broad St, Phila 
delphia 40, Pa, U S A 

Meeting Seventh Pan American Congress of Oto-Bhino Laryngology and 
Broncho Esophagology 
Time and Place Miami, Fla, March, 1960 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O'Keefe 
Vice-President Dr Joseph P Atkins 
Secretary Dr William A Dell 

Executive Committee Dr Harry P Schenck, Dr Benjamin H Shuster 
Dr William A Dell, Dr William J Hitschler, and Dr Chevalier L 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Macario G Tan, 426 Evangelista, Manila, P I 
Vice-President Dr Anston G Bautista, 460 Isaac Peral, Manila, P I 
Secretary-Treasurer Dr Angel Enriquez, American Hospital, Aduana 
St, Manila, P I 

PITTSBURGH OTOLOGICAL SOCIETY 
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